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(57) Abstract: Methods of Isolating, purifying, culturing and differentiation- inducing cells which are capable of differentiating 
into heart muscle cells; a method of proliferating cells which are capable of differentiating Into heart muscle cells and a method 
of regulating the di fferentiation thereof into heart muscle cells by using various cytokines, transcriptional factors, etc; a method of 
acquiring a surface antigen specific to ceils which arc capable of differentiating into heart muscle cells; a method of acquiring a gene 
encoding this surface antigen; a method of acquiring an antibody specific to the above surface antigen; a method of acquiring a protein 
and a gene participating in the proliferation of cells which arc capable of differentiating into heart muscle cells and differentiation 
thereof into heart muscle cells; remedies for various heart diseases with the use of cells which arc capable of differentiating into heart 
muscle cells; and a method of inducing the differentiation of various cells (nerve cells, liver cells, fat cells, skeletal muscle cells, 
vascular endothelial cells, osteoblasts, etc.) and tissues by using cells which are capable of differentiating into heart muscle cells. 
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<DZfu^—f—\Z. SV40 <D large TffllL&mfr&jLrlfcKl,1th7ls*i?^vfv9x<Dfo 
SlC4i:fcfflai*»5>ac{t:$ixfeAT-l *ffl/fe;65&tf "bft5 [Science, 239; 1029-1038 (1988)]„ 

LfrLtttftbs f**M&f± in vivo \z.&m-fzbmmt:Bi&-$-?>tzito. tamm^ttmts^ 

^^WlfrWttllillBiaTfc5P19liettTO^*OT»^Sjh,TV>6t©OCCell Struc. AFunc, 
21: 101-110 (1996)], ##>mi&X'<DI&$lMl*n&ZtlX\> ^ftV \ 

«bbs (es mm frb>bmmm&mm-?zz>~ £j9***ivcv m&m*& s **** 

Biotechnology, 17, 139-142 (1999)],, 

[Science, 264, 98-101 (1994)], U)>Uc#£>, r<0*fe-e*ftOiL»jBiSirilBliejia*a#-**5 

flU& ffFI» oval «IJB*J5>fls««-e#ftCfc4J«#$nTV^5CScience. 284, 143-147 

(1999); Science, 284, 1168-1170 (1999)] B ^**fifc#0#6ga»kI&#LfciND 
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t&frb, ^^»* 5 ^"fk^^-C^5r^a^ttlL/cD. Clinical Investigation, 103, 10-18 
(1999)] 0 g£&£l4&#gll'a^#S8n$&&#L-t\ in vitro Xmi&igm&XTfMM&mt: 

^I^LTV^D. Clinical Investigation, 103. 591-592 (1999)]. Lt1>L&;J*£>, 8£$B£l2, f& 
WbfrX'tifa-otzU. Clinical Investigation, 103, 591-592 (1999)], 

JA^MVC^©. MS-tf, 5fcW*)!k!h&MI&Xn CD34+/CD38-/HLA-DR-/CD90CThy- 
D+vftte&m^x^ZZk, mi!a.ftmmsftit-rz[zV£\,^, CD38 
CD90(Thy-l)^m^i-5rt^^fetl.TV^[^Sm^i^Sl^ Vol. 45, Nol3, 2056- 
2062(2000)], ifo'gft&mi&X'n, CD 34, CD 31, Flk-1, Tie-2, E— fel^^^O 
•r— ^7— $r^iaLT*3>3[^-^«6lfa'^mVoI. 1, No. 3, 294-302 (2000)]. #SfiO^ 
^^faNfe-m CD 90, CD 105, CD 140*f<D-*r-$— £$S91LTV>5 [Science, 284, 
143-147 (1999); Science, 284, 1168-1170 (1999)] 0 LfaLtttfb. 4>^-^jftLlfF*)&;NB]]&£- 

&&<D>bmi&ii3m£Q&±fi^mm%femtfM*ixx^^ B *zx\ nmmj&*£<Dtk 
^coMtmzfi-rzmn&z&MLx, mmm^mmttdt^mcm^-fh^^ttzit 
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Lfco iSk^ilbtv/cMt*^, GFP(Green Fluorescent Proteln)£$g^i-5t'hP£'fVt';*.'< 

(Pu^ulipotent)Srl#^fc^i^^B)!aT•fo'5r^av^mL^o Sbl^ tttt*M&tt5 -T-fiy^J 
>tdftVte<* DMSO (dimethyl sulfoxide) tj&nfaSDV J i» DNA OlDbt^/WbStOtt-^lC 
iott, (stochastic) fc.L"!KiWlJI&, flta»^/ia43j:T^#^^«Bfla(0^?IJ^^<b-t-S 

dt&HWU *VA. DNA O^^/WbA^StS^^^IB^^O^fiS^fla^^k^ig 
|i^-Cfc5rtSrWWc:L)t 0 *fcFGF-8, ET1, Midkine. BMP40 4 HUgcOpV 

(Diftf&iZ.ibf&ftJgi&teMittX'hZ ANP(atrral natriuretic peptide)*5«tLP cTnl(cardiac 
Troponin ])<^^£(£>i^#-5££:& JLWL./c 0 Nkx2.5 &£Xf GATA4 <D 2 MO 

«P«aiotjKr»»ft«j*ifte : f--C*)S ANP *5«fcU*cTnI c93gJ&£#&lftK:{JEii-C#5icr&JL 

^<omm^>^m<ow^m^\om\&mir^t^m\^iu £fc> Nkx2.5, gata4<o 2 *i 
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^P^^#fif*Jt5^>iNDflaSritlta.^iNli)}a^ffi^Tfc5CD34, CD 117, CD 1 
4, CD 45, CD 90, Sca-1, Ly6c, Ly6g&13i§H-£#tffc, lHl^^^Jia<Z)|gBniaET 
*i>5Flk-l,CD 31, CD 105, CD lA4%V&VfctZ>fc&, f^M^^^^imX'h^ 
CD 140£§SS|H-£*5t#, ^T^^W^ffifctJ^TrfcS CD 49b, CD 49d, CD 29, CD 4 
lSrffiHM" 5#tft, -rVM^gLmteX-foZ CD 54, CD 102, CD 106, CD 44SrgS!ffii~S 

i-^ibs *BWH^T<o(i)~(9i)^il^-r5t^>-efo5„ 

(2) £.mmt>m%&-chz, ±t&(i)mm<^mm 0 
. <3) mmaK ^^tmnmrnvh^t^mt-r^, ±ra(i)*fc»i<2)K«ta>iM&. 

*waT*>5, ±iB(i)~(3)©vN-f^i^wiaife(OiNefl&o 
Mtirz>t&Ji&&'rz>£>ftikife&mmr*ib&. ±m d) ~ (4)ov yr^im^n&^<Dm 

nrMmzftiki-zmfi&m^z&Mtffemmx'jbz. ±se<i)~-<5)«> 

v^^h^iJgKfS^iM. 

(7) J*{m*<m\&»*amfck#ffc^5teJb*#^^ 
££fctf*fc+S,±IB<l)M3>fB«<Z>ttJ!&. 

(8) iND/te^ 5 CD 117Ht4feJ:T^CD 140R§t±T*&6, JLIB(l)~r<7)(*>Vv*";Ka>lJfi|C 

(9) m*t, $bJrCD34|&t4Tfe5, ±SB(8)tB$IWiNBJ!&o 

do) sbhs^, *bjccD i44Rif4-cfcs, ±ia(9)satt©ttia, 
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(id mmK $bj-cD i44j^t&-c-*>5, ±m9)tz%t<Dmi&o 

(12) CD 34P£t£T#>3, _ttB(8)|2«M>*|BJI&. 

(13) fflfl&d*. Sbt-CD 144Rgt3:-Cfc5, ±te(12)fEl^wMo 

(14) £bi-CD 144fStteT*#>5, ±te(12)f5icro^/ISo 

(15) fflfl&*: % £kt-CD14|f£te,CD45P£^ CD90»tt, Flk-lPitt, CD3iP£te> 
CD 10SJJH4, CD 49b|£t£, CD 49d|^t4. CD29R£f<fe, CD 54|^fe % CD 102|£t?tU CD 
106Rlt4*J«tI/CD44l^ti-Cfc5,_hfe(10)iam^», . 

(16) mi&AK £bt£CD14pJit£, CD 451^4, CD90|^tt, Flk-lfi£f±, CDSiPttt. 
CD 105^, CD 49bRH±, CD 49d&%* CD 29|H4;CD 54|gtt, CD 102|^tt, CD 
lOemte&ZU 6 CD 44ffi\±X~hZ>. _L!E<ll)iE$W>*IBJ!a 0 

(17) flUffiM'* Skit CD 14Ptt4, CD45BM4, CD90P£t4, Flk- lp£t*, CD3lP£fcfe, 
CD 105|^ti, CD 49bPtf±, CD 49d|gt4, CD 29^14, CD 54Pt&, CD 102P*t*> CD 
106|£t£*3j:tf CD 44R£t£-Cfc£, _tfS (12) fS*c<Z>*BJJ&o 

(18) iNH/fc^ CD 14Rtt4, CD 45Kit±, CD 90B\±. Flk- CD 3 lPtfcfe, 
CD 105^, CD 49bPtt±, CD 49dPt^, CD 29gH4, CD 5m&. CD 102|^tt, CD 
106RH4*3J:I>* CD 446fH*T?fc5, JilB (13) KttOlPlia. 

(19) Hoechst33342$r^l<9ii*/rf:V\ ±15(1)12^^0 

(20) ±i2(i)~(i9)ov^*a»i^taNM^^^ 

(2D ^^jsnsa^^-rs^srw-rs, j2E(i>~(2o)©vvrna»i#Me«w> 
anas,, 

(23) ^ffi^*fc«W^jftldS|5fL®)^*5»5«7)'t)OTfcS % JbfE(l)~(20)tf>VN-f H 
/J»irg|c|B^5rfflfla o 

(24) miWiW^V*. y?K *A^-^K ^a^-, 

-t^, f-^*3«tu«tw>biSitt*tb'5i^'efos, ±ta(23)saiK(D^. 

(25) jNBJia*S, -v!>^#li*3fe#»flilS6»JWJ!a BMSC(FERM BP-7043)T&6, Jhfg 
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(i) - (8)<*>v *-rtin>>imz.&®commo 

(26) DNA (Df&^MtlZXV.bffiMmC'frit'fZmriZfi-tZ, ±ffi(l)~ 

(27) DNA <ojijfc^Wbd\ r^f-y—a\ s-T-yz/^isytaxw^/uxjis 

(28) 5=>^7— laym^iiE^-c^^nsT^/^gB^j^^-rs^^^— tfr* 

*>3. -ttS(27)fB$<a*WI& 0 

(3D ^b^>A^hm^^mmm * (pdgf) , usaif mm^-s (fgf-8) % 

^VK-ty^l(ETl), ^K^^V(Midkine)^ctU ? #^^E^4(BMP-4W^^-5^»p5ig{m 

Z'pt^thimx'hz, -tie oo) iam<^#wflHo 

(32) PDGF m&m%-3tt\-±5X'm£tl<Z>T$;mm&L FGF-8 iSgS?liS"§-64T3g 

xmztvsT^mm, bmp-4 &n&m^7ox-mznzT$ym$ffl&*ti?tim-t^ 

(33) tgitf^T-as-fe?^^ 7$=>s ^y—V^&Hfy^v^t^frbtomfab 
igf£H5'>fc< ttl^-CfcS, ±IS (30) IBiiW^o 

(34) t^^V^U-^/^^gf-CifoS, JifH(30)fe^O^fB/lS 0 

(35) $s?H^S, Nkx2)5/Csx. GATA4, MEF-2A, MEF-2B, MEF-2C, MEF-2D, 
dHAND, eHAND, TEF-1, TEF-3, TEF-5 *5£XF MesRl d^&Sffc^aghmS^jKi: 

ti«T*>5> ±te(3o)ta^ijfljiia 0 

(36) Nkx2) 5/Csx ffil?m%-9X'&&ftZTX;mm, CATA4 0!ga?IJ#^l lT^S 
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tlZTUmZ&L MEF-2A/4iiH?U#^13T^$n5T5yKgfi5l], MEF-2B^ga?IJ#^"l 
5T?^$H5r$y®ESfi?lJ, MEF-2C dSiaj"J##17-C^;S*l,5T5y&ga?U, MEF-2D #BE 

?m%-l9X-&£frZ>TZ/m$lf\} % dHAND tfsgajij#^2iT-2i£ft5Ts/5£iay'j> 

eHAND t>m&l&%-23V%£in,Z>T$;m&Pk TEF-1 ^@a?iJ#^25-C^$jT^)T5y^ 

ga?ij, TEF-3^gayij§-^27-e^$^5T5:ygEia?iJ, TEF-saqK^JS^s-c-^ix*:^ 
/&ia?ij, MesPi «sBa^j#^-62-c-^$txST5y^BE?iJ«r ; en-iE:*H^-r5. ±?a(35)ta 

(37) sjwia^gt?a^fl£#ffljia*^^ 

os) mm&Mffov&te^-z (fgf-2) iij;t)^<i5Ji(wi}a^^^^WJS<J$tvs±fa 

(1) ~ (28) GOV ^ a ;ft,aa^KaEi8t<75iiWIS, 

(39) .FGF-2 ^ga^JS^-T^iSfam^T^/Kga^J^WrS FGF-2 -Cifc£, _hlB(3 

8)sa*feco^fla„ 

(40) ^m^mT^tizxy)^mm^tc.nik^iz^itT^mti^^±ts. cd 

~ (28) cov JgldfE&CDifeBJ&o 

^^fc^rrs-Lffl (i) ~ (28) ^-rfrfaimzmmvmi&o 

(42) j£f*lg:S# PPAR-v Sr^^ST-t-i:0flgfl»iHBJ}a(-^bi-5^^^i-S±fa 

( i) - (2 8) gov vr*u5»i ^i-iais^^/iao 

(43) «rts*^ ppar-v <Dmmm*&7TSyi?*>'&te*ti'rz>iK&to-ehz> 

(44) ^ryy^v^sr^-rs^^AShn^^^, ei^y*w 
frbt£Z&frbm\2tiz>'j>t£<kt i «-c£>^ JbiE(43)iaieo*Bfla 0 

'MklTZfetltt-fZltt (1) ~ (28) (OV ^-Ttb^Ull{wf5^C75« 0 

&*r-r5_bta (i) ~ (28) ov^r HTi^i^iwfa^coM,, 

(47) $kfe#DNAOfl^Wfcfflfcffl«' v C, ±ia(l)~(28)WV^tl/5>llI^|B«cW 
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(48) SfefeffDNA<7)/Bl^^Ht;»IS:ffl^T, ±SB<9>ffitt<0iWfl&a>fe±fB<12)fctt© 

(49) Sfefef* DNA <OWb&-MKM&m V >T, CD 1 1 AT/ CD 140^4^)^^ 
A»b-hSB (8) |Ett©«lia^JB15Wk*-a:«^jfe 0 

(50) Sfc&flc DNA <T>VH^M\Mt\ tf, S-T-fisT-itls&XXf DMSO rt> 
6**»*>Mtf*l*^*<W>lll-e*)«ii:*1»«^*, Jhj£(48):|3«kU*(49)iS&tf> 

±sa(5o)§a«jw^&o 

(52) JJfrJfc©fc**£1H^«SLT^5B**fc^ 

mmm^<7)^{tim<m^m^ ^zzt&mmt-rz . ±ia ( 1 ) ~ (28) <w vr*ua»i jbk 

(53) )l&J&w&*ISdfe«#T«3it^ 

(54) f-W hfi-O^fi PDGF, fSfll3F«^5i£ia^ 8(FGF-8) , ^h'±V>l(BTl\ 5K 
#^(Midkme)fc«fcZ>*#ff^lS^4(BM 

±8E(53)K«o*ife. 

(55) PDGFfcmm*T3-£tc\-3:5ZS.®<DT\;m3.yL FCF-8 j5SB£y!l#-i§-64<Z>T$/B£ 
IBW, ET1 a*ffi#J#*66-e*3n5T5>'S&Ba*IK 5K#^vasgB*«#^68-?3l£*l,5TS: 

/g*ga?y, BMP-4^iayij#^7o-e^sH5T5:yfi?ia?ij«r-?:ii^iT,w-ra, ±ta(54)iB 

(56) ^#^#-#7^, 75=^, =5— ^ax^^a^^^htamt^ 

mtftiZ'P^bi, lflB-CfcS, ±15 (53) KttojSrS:. 

(57) f^^^U^/^VS$-efc5, .h|2(53)|a^O^}Sfc 0 

(58) m^mW, Nkx2)5/Csx, GATA4, MEF-2A, MEF-2B, MEF-2C % MEF-2D, 
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dHAND, eHAND, TEF-1, TEF-3 X TEF-5 fciU? MesPl ft&'Pt£<k 
tiimXhZ, ±fE(53)fS«tt>#fe 0 

(59) Nkx2)5/Csx tfm?m^9-?m£frZT$/mWL GATA4 a*BB*>J#*ll-C*£ 
*v5T=L>$g£?!l, MEF-2A^ga5lJ#-i-13T-^$^T5yKia^J, MEF-2BtfS|a?iJ#*|-l 
51?*^tu5r$/^ga^J, MEF-2C ^i£JiJ##17-C-^^^T^yffi!ia^J, MEF-2D i>m 
^J#-§-19T'^$nST5/®EBa^J, dHAND /5SjK^J#^21T-ic$;ft5T^&&yiJ, 
eHAND frmm%-23VmZnZ>TKSm$&&h TEF-1 2JSga^ij§-^25^$tv5T?;y^ 
BSJIJ, TEF-3*5ga^Jf&^27-C^$*T.5T$/^@a?iJ, TEF-5 m&m^29X'%i£MT% 

;mmife&-rz, MesPi iJBaw^-ezT-^^tvsT^BSiayysr^^^i-s, ±ta 

(60) #sji&^ssc^i>^ji&fc^ 

. (61) mft&®frPPAR-v$:W;mtTZ>m**m^Z>Zk&$rMb-rz>, ±IS(1)~(2 
8)<©v%t , li^»l*lcaB*roll^*»fe*J!»IB/ia*»<k**«^«fe. 

(62) &rt &g<* ppar- v <Dm&4tm*&^T*svi?*>'ftm*#ttik-&to-e*>z 

(63) ^r;/ys**>ir»fc*^affc^1toa5hn^y*5/:^ \;*-W9*S % s s oj;w/y 
*»fcfc*»a»fe»tfft6'>&<i:fc l «-C*>5, ±12(62)fE^<Z>#ffi 0 

(64) DNA ^B^^/ujbffl«r^^tbr-gr^ri-Srt«r*«i:i-5<>ffl?»^ 

(65) DNA ©^f;Hk^lA!f^^7- tf, 6-T1ft>**J>r&XXf DMSO 0>b 
**W^featf*tS^*<i:'l>l«-C!fe5, _hSB (64)ffltt©.MffiJg|5ftJW„ 

(66) fW?~tfjJt, EW#llB«©T^KBSW-C«*jT*f*^9---tf"Cfc6, 

(67) ^^«3gdE^^I6^LT^50^*fctti!^it^«l§^Il&l-^V>T^ 

(68) Jte^k|»36£fgi$&T3gmLTV^^ 
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mwfrb*mfrb®ttnz<)>t£<ki>m^hzzbZ¥fWLb-fz>. ±ia(67) mmfo^m 

(69) ^vn^ifi pdcf; mm&m&mmm+s (fgf-8) , ^K-ty^KETi), $k 

;M>(Midkine), #^H^4(BMP-4)^>b^S^^ilfm-5'>^<i:t)l®T-fc5>> ±15 

(70) PDGFdSgajlJ#^3*y t cli5f2^<^7'5:/^ia?lJ, FCF-8^g2?iJ##64<^T5/® 
gfi*<J, ET1 ^5gB?iJ#^-66T*^$tt5T5y^ga^J, 5K#^^g2?lJ§^68-C^£HS;r* 
•/Kffiflk BMP-4^SayiJ##70-C-^^ixST5y|KiB^J^n^ttWi-'5, ±.12 (69) IB 

(71) m^tt* Wy^, =7— ^>*S«tV^yn^^^Vd^^SPd^ 
iiliH54>fc<^l*I-C*fc5, ±ffl(68)§5^.il^^fi)c»J 0 

(72) f^^U'T-Af ±IB(71)8BttO^«f^»|. 

(73) fc^E^X, Nkx2)5/Csx, GATA4, MEF-2A, MEF-213, MEF-2C, MEF-2D, 
dHAND, eHAND, TEF-L TEF-3, TEF-5 ^.fcU* MesPl d^&5P/5>bSfi>u5# > &<£ 
t>iffi-c*>S, ±|B(e8)iB«».CfjBr^fi)SJW. 

(74) Nkx2) 5/Csx *q& ?iJ#-§-9fE$icZ>T 5yg^BflJiJ-C^$ix5, GATA4 asga?ij#^l x 

le^rs/g&ayij, mef-2a -isga?»j§-§-i3i2^cor5y^ga?ij, mef-2b tm&m^i 
smmcoT^ymmjiL mef-2c ri*ga?y§-Ji-i7iE^<z>T5/g£gEyij, mef-2d j&mtm^- 

19f2^T$/g4ga?U, dHANDaSgfi?IJ#^21fEi$C9T^&gc?lJ, eHAND dSg2?IJ#4t-2 
3tfficOTX;mWU TEF-l dSga?lJ##25|2igc07'$y^ga?lJ N TEF-3 ^ga^J#-§-27 
fZ®<DT$.;mm, TEF-5 a«EyiJ#-3-298B*&<BT$y>Hffl2flU MesPl /4*gE?IJ#-f!-62fe 

to<DT$smfflTz*tveti*i<iriz>* ±ie (73) Ett0fejB«jft*i. 

(75) nmftmKtfibmmte&m>MMmK^tezkttmkir&±.n (68) ib^ 

(76) ±fiB(D — (46)©VN-fn*»l«lcffitt©||iij!aSrffiv>sr:tfir<|#«i-t-s, '6J»^ 

(77) ±ss(i)-(46)ov^rn*»i«ic:jte«ioiiiiia«r^»^ti-s.w(»?i^K 0 
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±SS (1 ) ~ (4 6) COV >-f*U&>l « t Btt<0*|BJI&*#^^ t LT-i? Af&« 

(80) ±fB(l)~(46)WV>rn^l^tCffi«tWiiffllia^i@i^tLTfflV^C^^t 

(81) ±fe(80)|S^^feT^#$n^^fflVNSC^#mi:i-5, ±I2(1)~(4 

(82) ±is(i)~(46)w^nd»iJSi-!B^iNDBa^v^r^i#mt-r5, isfnia 

(83) ±|B(l)--(46)(OV^ixd»l^l£«E«l«l|Bia*fflV>5rfc*W1ftii-*, MJfe 

(84) JilE(l)~(46)©v^4x*>l^JJ:aB«©i(IOteS:fflv^fcSr»»ii-*, SSaeflS 

(85) ±8a(i)-(46)©v^n*»l3BfclE*©IPIiaSrfflVN5i:i:*fl*»t-r5, H^ifWJSa 

(86) ±K(i)~(46)ovNrn*»i*fcE*«*DISlw^o>9---tf*»a**Swi:* 

(88) T**?— V&ftmZltZZbizM. 5F5Efls$*fcJbE(l)-(46)©v^r*u5>l 

jatiatt«)jtojiasr«-aj«»fcL-c^wi-5.c?ii«5»f&a!3!i. 
*>$±jE(88)sa«w>f&aEjg. 

00) ±12 (i) ~ (46) cdv *t frfaim\zm®<Dmm*-£Ast~mm±m 0 

(91) ±IiS(90)IB*«>*"*±»«:fflv>«rfcft1»1fti:i-5, ±I5(l)-(46)OV>-fn 

A>lJ9lc!Ett05JWIiaS:«C?«5»Jia^^k»*'r«*ife. 
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*&w<D.bMimiis^ <DMtmtt-$-zmm,\-t, cdih m^t* £1? cduo m&xibz 
®mt>m?bnz>o com w&isztx cduo m\^xh^mmtL.x\±, nt^o* cd34 

figtt, CDH7 l^t5fe^«tU5CD140^-CfcSiNB/ia, CD34|5ft£> CD117 ffiVk&XXf CD140 

R§tt-e&2.*B»IS, J:>9#£U<te CD144 CD34 fiitt, CD117 RgttfcUXK CD140 R§t£ 

TfeS^flS, CD144|gf4, CD34fifH*fe, CD117|lgt4*J«tt>*CD140 Rite"^.^^ CD144 

fi^tt, CD34|gf4, CD117^4oJ;TJ<CD140 Wj&Xh&mM. CD144|^^ CD34P^fe, 

CD117 fi§tt:fc\fct*CD140 WjfeXlbZWffo, S^mXte CD 34|^tes CD 117HH4, 

CD 14MH4, CD 45Pttt, CD 90[&te, Flk-l|5;H£, CD 31|ftte, CD 105Ptf±, CD 14 

CD 140»t£, CD 49b&& CD 49d^fi, CD 29RIH*, CD 54P£f$, CD 102fi 

tt % CD 106Vk®L*i&UCD44mte.XtbZ>mt&, CD 34R§t£ % CD 117RM*, CD 14fc«U 

CD 45Ktt» CD 90|£te x Flk-l|5tt*t, CD 31&tt, CD 105p£t±, CD 144|g&, CD 1 

40W>&. CD 49bp£tt, CD 49dP$t£, CD 29REM& CD 54fiit£. CD 102^, CD 106 

BS8tt*iJ:U<CD44»ttTfc<5J|IWa, CD34HH4, CD117HM4, CD 14l8tt, CD45|^tt, 

CD 90$& Flk-l|fctt % CD31»tt, CD 105»tt, CD 144RRtt, CD 140HH4, CD 4 

9b£tt, CD 49dP£t£, CD 29R§ft v CD CD 102&&, CD 106P£t£*3«kU: CD 

44Wi\*.XhZmm, CD 34Ptt4, CD 1 17MM4, CD 14(fett» CD 45Rgt±, CD 90»tt, F 
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lk-lflttt, CD3iPitt, CD 105Pitt, CD 144Pitt, CD 140MM4. CD49b|$itt. CD 4 
9dpitt, CD 29R§tt> CD 54|£tt, CD 102Pitt, CD lOepittfc-fctfCD 44HM4"C«>5 

tMB#&»f e>iv5o coin mh**sj:vcdi4o m&x-$>zmifobLx\x 
ft{tmmmsx'ibz> bmsc tttovf ens. ^^fl-ii**^^i:tB»awa bmsc «, *p 

fife 12^2^ 22 0 «ltTa»«3^X*a«IB6dfe*X«*a«flHtBr ( B *BH26* 
Mo<t2ltTXlT B 1*39) Iw FERM BP-7043 tl/C^ffcSHTV ^5. 

-T5^^Srft-^^n5iW/!atLT»i > CD117 Pitt*S«fctf CD140 HH*T»i!>5i(M8L #£L-< 
li CD144 fcttU CD34 Pitt, CD117 |£tt*3.kt>* CD140 R§tt-?ifc5ifoM&, «W#?*L<te, 
CD34|^tt, CD117|£tt, CD14R§tt, CD45 Pitt, CD90 Pitt, Flk-1 Pitt, CD31 Pitt, 
CD105 Pitt, CD 144 Pitt, CD 140 R§tt, CD49b Pgtt, CD49d Pitt, CD29 l&tt, CD54 
F£tt, CD 102 |£tt, CD .106 l^tt^J:^ CD44 fi§tt-Cfc5 W^folf bHS. CD34 fiitt, 
CDU7I&& CDHRgtts CD45pitt, CD90Pitt, Flk-l^tt, CD31f^tt, CD105|£tt, 
CD144 Pitt, CD140 Ritt, CD49b fiitt, CD49d Ritt, CD29 Pitt, CD54 R&tt, CD102 
Pitt, CD106 HH4*5J:W CD44 Wi&XfrZ'fflf&ilVXte, KUM2 mm^ifb^o 

aj>, fl-te^ua, mmmm. #, r^i-^xim&, wanna, ^ * 

14 



(C) 2001 Copyright Derwenl Information Ltd. 



WO 01/48151 



PCT/JPOO/09323 



^?WM}izm%£frZft&X'&Mmzmj££Hfo^\ S. E. Haynesworth et al. Bone, 

i3, si (i992)\cim$titc-j3m^m^m^i:^^ 0 

&n?o ¥f\z'm£T*ftft&mm-fZo •wm&®m<whffi*&i%. sooounits <o^<v 
Atwt iomi mttt®*mmLx&m&<Di^Mm&m*?Mm : 5\-fz 0 w-mm^ io m i~ 

mm* i.ooo x e (Di^,i^m\Mwmfmm^m^tim, mn-f&mm& pbs (phosphate 

Buffered Saline)-T?gt^-r5o **X^£2l3j*l9jgLf::tg, t&ftMMttl*: 1096£> FBSO^ 
flnfFlfb.^) £^3" tf a -MEM (a-modified MEM), DMEM (Dulbecco's modified MEM)&-5V> 
14 IMDM (Isocove's modified Dulbecco's medium)Q(Dfmi&m%m%mzftm$££ltZ>z:t 

*|BJlS*^;*^*-C#i^^i#liPS^£$i^/j^^^^^ M. F. Pitlenger et al. Science, 284, 143 
(1999MCfE$c£;Hfc:fr&lc:&^f#ffig^/|&^£^ l .073g/ml 00 percoil Kfi/§L*:t&, 

l.ioo x g -c 30 #fifl>i^#$LT#®^aa^ 

te-WmVlfamz. 10XPBS ^DXT 9/I0 {£l?r#?Lit percoil ^(^^a/jPxT^b 

/c&ir, 20,000 xg-c 30 ft?nm-bftMUj&&i.075~imo<DMft&®i&-fZ>zb\zl:V, 

-So 
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s. 

WtD-<<X<Dft& 2.5ml *>a*t»K3S*U 10*0 FBSM=ISfrjfa.ffif)«r&tf a -MEM, 
DMEM, feSVMi IMDM «F<Z>fllJ&l&«£3«*tM& 1.5ml «r«fc*t»(;:3lB»Ufc«» &Wtttf> 

*i"W**»?»IMflll^«lU fc£t>fc 500units/ml a>»m&M£&l&te'^><!&t:lB 
J:<»^tfctt,iS«L^«LTW»lfjlu&>e>»Bia*»»L, 105W> FBS(^Jfeffjhfflf)4r 
•fttPo-MEM (a -modified MEM), DMEM (Dulbecco's modified MBM)fe£VM3 IMDM 
(Isocove's modified Dulbecco's medium)^<0*M&i&2lfflitit!lK?f#&3^5o fcfe*UfcSNB 
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2 . frfift»^<ftftfcti£fr1-5»<fttt% 

dmem fosvNi* imdm ^(Dfmmmmmmt&tek'fim^^frZo mm^mts mmmm 

PimXhtl&^ttZ&ftXh&^K igmm.mi* 33~37t/i5#:feLC $S>I- 5~10%O 

*u'\ iNBfla^^jnL— (SKJtsi-rsKH, i&ia^^u-r, hy^^ edta^^^jp^. 
mmm^<nft<tm*G\.xt<^^iimmfflh&b, ^h^^m^^t^xy), >i-mm 

DNA (OfSL^MtmtVX\^ dna \ztt^X1&^si><t*3\zm^t&'toxibti\'£\<'> 
*^ e CSt)WCt>«fcV\ DNA OflJt^/HbSil^UTIi, DNA <P<D GpC ga^J^Ov'hv' 

aza-C iBH") , DMSO (dimethyl sulfoxide) te¥tfh\fbfrZ>o ft*??—' tftLTlis @B?iJ 
S-i-liaic^r^y^SB^JSrW-r^xV^^— ^[Nature, 397, 579-583 (1999)]^^^tf 

3 // mol/l*^10 /i mol/1 OffiCO^lC&SJ:^;! 5-aza-C tefofaUttL^n'Mtfe*^ 
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z.kfrx*% a 

jMfcWiy*. jk/htg**iimia^(^T, pDGFinu&fa-t-s. h^at^sfla^mis^s 

(FCF8\ ^K-fciJ^KETl), SK^>C^(midkine), #^fifel3T-4(BMP4)/£ir«rfclf SwtdS 
T#S 0 PDCF tLTtt PDGF A, PDGF B. PDGF Cfcf aSfetf feiv Jr^^trfigfi^JS ^ 
3*fcfi5^T5/^Ba?IJT'«$tt5tcO^, iBWi*»lia«»H^-8CFGP8)i:U-C»*iaW# 
^64<£>T^&lfi^JT^£;ft,5 1 b£>a 5 . ^Ki?y:/l(ETl)<kLTteBa*iJM66<^T?:y& 

fflV>b*xSo K&'iVtt, 0llx.tf L0~40ng/ml <*>ai0rCjflVNfeft5.- 
FGF-2im&IB-r§ 0 ), A«c«Hi»4, BBW-§-7^li8T^$HSFGF-2/«Ct*^*,Jf5r^ 
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So 

te^H^fcL-Ctt.-ah^^y^SWE^H^ Nkx2.5/Csx(BfiJU#-g- 9:TSyg£ga*iJ, K 
?iJ#-§- 10:&£BB?(IK GATA ^r^-l-JI-f £ Zinc finger SJifc^E* GATA4(ga?U# 
ll:T5y^ia?IJ, 6£?U#^- l2:lt&Ba*'IJh myocyte enhancer factor-2(MEF-2)7r5y 

MEF-2B(E?U#* lS:r$/KEM. E*l#* 16:<&SBB^J) , MEF-2C (BB^J#^ 17:T 
3y»K*!k EW»*18:l|[*iEW)4:MEF-2D0EW»» 19:7*^5*02^ EW#20: 
tfcSB&D , basic helix loop helix ^(|i5^ia-T(rJli-5 dHAND (i3W«*21 :TC1»EWI» 
8ayiJ#4§-22:i£&Ba*IJ), eHAND<B0U#» 23:T5y'SBB#J, ga*IJ#-J§- 24:ifigga?IJ)£ 
MesPl <gfi?lj#^§- 61:T§yWEW, E?H#* 62:J£Sga?lJ) , TEA-DNAtlf^3S«S9H-T' 

?TVj-\m-rz tef-1 <gayij#-§- 25 : r5/&ga*ij, etw* 26 : isbejij) , tef-3 
(.mm *t27: r^mnm , mm •*§• 28 : m.mm*i) t tef-s (ia?ij# 29 : rzsmm > 
sa?ij#^- 30 tttae^u) fciffcawf *££a*T*5. 
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SILfc cDNA 7-r^U-Sr^y--v^-f^tJci«t9, 'kfl£5Mt:t^E-7 L <7;>itl5^-fc& 

L<fi, 'bm^^<D^itm^-f-^>mfW>^ <frj£ft/fcirffl/JS(Endocardial endothelial 
cell), ^yv'g^iNB/fgKCushion cell), ^S^MiM, 'C.^M'6jS5#ffl/I&, rfl*£@fi*flfl&^<£> 

Immunol., 141(8) . 2797-2800 (1988)]*>5VS* FACS jfe[Int. Immunol., 10(3) . 275-283 
(1998)]. ^Jt^'L^jNBflS^cO^b^^^^S^^t^^^/^^gfF^^ca^^^—^ffl 
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m&&femtjtmmi*i®f$m mm&— 1, medical view, 1993) icwdiwoife^gR 

t^A^S Sones ?*(^Hft^flgF^lf4lSJ^ #^S§— 1, MEDICAL VIEW,1993)fc<5VM;fc*: 

mmm^WA-r ^.lundkmsiM (mmmm^mnm (Rings— u medical view, 1993) 
6. fowmm 

stt^«t^j«ffltLTtt, ifvf tr**>% tg^#^, «g^H^/iif*feifs^tds 

^ftttfctt, PDGF, ftj&IFiNR&Jf flft|S?-8<FGF8X ^vK-ty^KETl), SK*-^ 

(midkine),#JBfi£ia^4(BMP4)^if5rfctf53i:*ST*§S„ PDGF £L.-mgfi?lJ§^3£fcf* 

SWT^yKga^JT^SnStjW^^ i»^^/iaiiMS^8(FGF8)fcLTIiBa?lJS^64<Z) 
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#^la^4(BMP4)^:LXI*@a^J#^•70<7>T5/^KS^3''lJT♦^$i^St^)^^?*L<fflv^^ 
H5. MH^I*, ^fcf I0~40ng/ml <E>ag#:-C*fflV^;h"5 0 

^■m'f-tVX^ *&*#y9x9tlS,*m : T- Nkx2.5/Csx(ga?iJ#-§-9:T5/^ge?'J, B2 
?|J## 10:itSSa?>l), GATA 7rKV— K^-f 5 Zinc finger IS -T GATA4(ga?IJ# 

HiT^BfeiaW, ga?'J#^- 12 :4&Sgfi?iJ), myocyte enhancer factor-2(MEF-2)7r=:y 
-fcJR-f StE^E?" MEF-2A 13:75yg£ga^ £94*3- 14:iggga?iJ>> 
MEF-2B (S2i?iJ#^- 15:T5y®!gB^J, g£^J#-§" 16 : :&£Ba*iJ) , MEF-2C(g2#HS-§- 17:7 
ga?IJ#-§-18:JSSga?U) tMEF-2D(ga?lJ# 19:T5;y^ga?IJ, Ba^JS-^-20: 
te-Sga^lJ) , basic helix loop helix SJifiG^ia^KlJli-S dHAND (ga?IJ##21 :T$.;M§d.$L 

e*u## 22-Mm&m. eHAND<ga?u#^- 23:Ts.;mwL &m&^- 24-.mmsm)t 

MesPl(ga^J##61:T?yggga9IJ, ga*U## 62 : 4££gSyiJ) , TEA-DNA ^USS^IS^ 
775U-^mi-<5 TEF-l (ga^lJS-^ 25 : TKSmd&l UZfm^r 26 : i££ga#J) , TEF-3 

(gayij#^- 27 : T$;mm, mm 28 mmz&i) t tef-s ciayiis-si- 29 s ts/kkw, 
gayijs^- 30:J^sga^j) *if**>»-f «r.w«-^** D 

ffim®*n*fcxhzm&n&ftMftk\'X'$tjt)<Dtfi>z a 
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HEK293 *|Bfl&, NIH3T3 *if*ffiV>5ri^T-#Si 

hn^/l^ffc^© gag, pol, env ^161, UV^^/W^^^^— W^^-f± HIV ^ 
Av^^tf) gag, poU env, vpr, vpii, vif, tat, rev, nef feifcoW. 'T J ?J 1 &4A'7** < 99 

-(Dm&teTTSvj/ys^&Xkco eia, eib /,cfcv>&&®. r^visM*^/^©*^* 

Rep(p5,pl9,p40), Vp(Cap)/iifcD|g 6 K^fflV % 5-t^T'#<S 0 

ZfJXS.YbXsXYS. MFG [Proc. Natl. Acad. Sci. USA, 92, 6733-6737 
(1995)], pBabePuro [Nucleic Acids Research, 18, 3587-3596 (1990)], LL-CG, CL-CG, 
CS-CG, CLG Dournal of Virology, 72, 8150-8157 (1998)], pAdexl [Nucleic Acids Res., 23, 
3816-3821 (l995)]^fflV^*v5„ 

I^Mtfu^/l^fchCMV^IEGmmediate earhOitfe^^n^— % SV40 

i^3^® 6^t"d^— SR B yat- Sri:^T-#S. fch CMV gd 
IE j&fc-T-<D^l/s^-y— ZT'u*— t&lr/Bl>Tt>«fcl/\, Nkx2.5/Csx ite^W 
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??-y7x$F<Dm-Afet\.xtt. m?tf£. v^^^^^minmw- 2-227075], 

*^>3>j£[Proc. Natl. Acad. Sci. USA, 84. 7413 (1987)]^&fctf6:i£aST*£<5o 
jSJWiljjii-Swt^S-CtSCNaturB Genet., 8, 42 (1994)] D itte^teSSHMtCfflV v5&£l)£ 

ffl«fflfcL.-CMjtt«rfctT?*6. JblB©i£?«»dttlf±, ttttrofcifrl**©**-?, lift 

(2) m 6 K&*&j*afci-afcJ!S?8i*»i 

<?tt»<b»t*HT-«6Ko*^ft cDNA tfcfctt:, fegl:i£?i:T 1 ttg&K*=-Ki" 
S»^«:*triiajfcftSo DNA-ltftftrMK-*-*. 

8£ DNA WK, *W1±&&& cDNA &*&^*-rt<&^n*-*-©T«EI-#Ai- 

MMMB«'<**-fc, K«a-«^^-^a-frLfclS±»lJiartlJ:#A-*-5. 
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J-->3iUt:T (Escherichia) ^, ±y^~T ( Serratia )^, jy-fr-^T^yfr-k ( Corynebacterium ) 
^, •TVtT/^T'iJfri* (Brevibacterium ) i/a— K^~^^ ( Pseudomonas ) Jp, , /<^-/U* 
( Bacillus ) JR, $^P^^7 1 D»i».( Microbacterium )ja^lw^-t'^>ig0, ^/M^P^i?* 
( Kluyveromyces )Jl, f-^Pv-^t^ ( Saccharomyces )^, v'^'-f-^n-vW'-fe^ 
( Shizosaccharomyces ) 1, hU ^^^PX ( Trichosporon ) a, 

( Schwannioinyces )ja^tCjm-r-5B^^!Kj^>i^fla> &£*IBJteS£S:/BV ^^t^TtSo 

i*ttswat>"piscffl»^rfiB-cfc5iisii*ji, t°p^-^, y^y-^^-g-ga^J, 

^^^-.fcLTI*, pBTrp2, pBTacl, P BTac2 (V vfMvb"*— 

-Y-kfctWfffflS) , pKK233-2(Amersham Pharmacia Biotech fcbtii) , pSE280 (Invitrogen tfc 
pGEMEX-KPromegafct&l), pQE-8 (QIAGEN tfc£H) , pKYPlOC^Bg 58-1 10600], 
pKYP200 [Agricultural Biological Chemistry, 48, 669 (1984)], pLSAl[Agric. Biol. Chem., 
53, 277 (1989)], pGELl[Proc. Natl. Acad. Sci. USA, 82, 4306 (1985)], pBluescript II 
SK(-)(Stratagene tt$!i), pGEX (Amersham Pharmacia Biotech tfcjK), pET-3 (Novagen f± 
S!|), P Term2(USP4686191, USP4939094, USP5160735), pSupex, pUBHO, pTP5, pC194, 
pEG400[J. Bacteriol., 172, 2392 (l99O)]^£0lj7frt-5£i;tfS-C£5o 

&$L<<?#-tLTft. V#y~J*fe&ffcmX'1hZ>i'^V-#';\s$J (Shine-Dalgarno)ga 

X.tt\ trp^P^-^-CPtrp), lac^D*— ^— (Plac), P L ^o*E— » PrT'p'E— , 

T7 ^p*-^— «f <o*:»BI^7r— ^«55»-**i"*^o*— spoi t°p^— , 
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SP027°n*- penP7'u*:-?-*%%&>\fhZk&V£2> 0 *fcP trp^ojg^-tirf;: 
Zfo^r— (Ptrpx2), tac^a^— , letl /n?- [Gene, 44, 29 (1986)], lacT7 

Escherichia coli XLl-Blue, Escherichia coli XL2-Blue, Escherichia coli DH1, Escherichia 
coli MC1000, Escherichia coli KY3276, Escherichia coli W1485, Escherichia coli JM109, 
Escherichia coli HB101, Escherichia coli No. 49, Escherichia coli W3110, Escherichia coli 
NY49, Bacillus subtilis. Bacillus aroyloliquefaciens , Brevibacterium ammoniagenes , 
Brevibacterium immariophilum ATCC14068, Brevibacterium saccharolyticum ATCC14066, 
Corynebacterium glutamicum ATCC13032, Corynebacterium glutamicum ATCC14067, 
Corynebacterium glutamicum ATCC 13869, Corynebacterium acetoacidophilum 
ATCC13870, Microbacterium ammoniaphilum ATCC15354, Pseudomonas sp. D-0110 3£$r 

fovrzzLktfxzz. 

-fntfflv>S^WST?# % W*.\*s XA&VM^fjr's&m^ttfelProG. Natl. Acad. Scl. 
USA, 69, 2110 (1972)], 7°Ph7°7^Ht (4$&f!0g 63-248394) , Gene, .17, 107 (1982) 

Molecular & General Genetics, 168, 111 (1979)|£3EfcO#^S5*;bW f 5£W*-C#3 Q 

»«sri&±ttuatbTfflv^*»^ictt, a****— *l-c, A*, tf, ye p i3 

(ATCC37115), YEp24(ATCC37051), YCp50 (ATCC37419) , pHS19, pHS15 ^fctfij^-f 

PH05 7*0^—^—, PGK 7"n^-^-, GAP 7°n^— , ADH ^*P*e— , gal 1 7° 
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n^— , gal 107°o^— * — , k— h'>a:y*«6flt:Ai:fc.- ^— , MF a l^n^E— ^— , 

cup i :/P*-*-^£fctf 6rfa)Jt#5. 

?s£>i$Bji&£:LTI2, f-y^o^-t:^, .-fel^hfS^ J. (Saccharomyces cerevisiae ) , io^s^n* 
-^■^.'^^■^( Schizosaccharofnyces pombe ) , ^ya^^pgir^.-^^^"-^ ( Kluyveromyces 
lactis ) , SL>3^/Kp V • ^7^^ ( Trichosporon pullulans ), ^a^^ir^-T/l'fc'S'.* 
(Schwanniomyces alluvius ) 3££rfctf5w£;flS'C#5 <> 

M&£^*-wjgA;l7&£L-Tfi, B¥«{^ DNA &0IA^5;*&T-fcH»±V-f ix*>ffi 
V>5it^T'#, 0)J;U£, x.\s$Yui£\s~- i/3>-& [Methods in Enzymol., 194, 182 (1990)], 
^^n^v^K^CProc. Natl. Acad. Scl. USA, 75, 1929 (1978)], BM&JT-p-b&L). 
Bacteriol., 153, 163 (1983), Proc. Natl. Acad. Sci. USA, 75, 1929 (1978)]^££>lf ZZbtf 

pCDNAKInvitrogen *±&{), pCDM8 Onvitrogen *±0^), pAGE107[^ffiip 3-22979; 
Cytotechnology, 3, 133 (1990)] , pAS3-3<4#H¥ 2-227075) , pCDM8[Nature, 329, 840 
(1987)], pCDNAI/Atnpdnvitrogen #§!{) , pREP4(lnvitrogen tt$l), pAGE103[J. 
Biochem., 101, 1307 (1987)], pAGE210 t%&fflm~fZ>Z.b&X'%5o 

^M^ot7>f>r^(tHCMV)(7)IE(immediate early)it^-?C07°o^E— , SV40 

^a^«e«^nJE— SR a Zfa*— ^fcifclf ZZk&X-£Z>o th CMVO 
IE i&fs^oosi ^y>>-th— Sr7°D^~ ^— ^Tt>iv \ 

#^>W^LTf±, t^»TfcS^-^/W< (Namalwa)^, 1>VK^iNHJ!a-C*fc$ COSiftB 
/IS, ^+>f=— X^A*:?-<a*|IlllS-e;fc£ CHO *|DJ&, HBT5637[$F[^|Bg 63-299]*£&fc 

0J;ttf, ail^Matf-U— : ^aVfcfc [Cytotechnology, 3, 133 (1990)] , V^&# 

j\>i/$ JxfeVfcffl ¥2-227075), JW^^v-a^tProc. Natl. Acad. Sci., USA, 84, 7413 

(1987), Virology, 52, 456 (1973)]*f SrfflV^i^TtS,, J[m^kW<DMn^m^m 
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tt, 4#B35p2-227075 ^«*S>5VMi«IH|sp 2-257891 ^$aKfB$c£ftTl^.5;£*£lc2f£ 

^— X, 7".77}?7MJ— ••?'=-3.T/^[Baculovirus Expression Vectors, A Laboratory Manual, 
W.H. Freeman and Company, New York (1992)], ttU>l/\»-?xiYa — ^X'^'^eW^a.^ 
-/^tn->*- f-X/^^H 1-38(1987-1997), Bio/Technology, 6, 47 (1988)^(ifa^c 

m&K&&m.z-£z>zk&X'Zz a 

g|i^j!fejC^oV>TffiV>bnSjt^^^A^^-i:L.Ttt, 0>jx.tf, PVL1392, pVL1393, 
pBlueBaclll(M>(- Invitrogen #.U)<$&$>\-f%Z.tfcX*ZZ>o 

7 •$>))Z7jt/\'=-j3 -^^UT— •^y^KDi'-^ , £'i -^-^(Autographa californica nuclear 
polyhedrosis virus^Sr/BV-^"^-?^,, 

&!faflDi}a<bL-Tte, Spodoptera fhrniperda < Z>g|»|4ftflflaT*fo5 S(9, Sf21 [Baculo virus 
Expression Vectors, A Laboratory Manual, W.H. Freeman and .Company, New York, 
(1992)] , Trichoplusia ni<nW$kM&X*-&>t) High 5 (Invitrogen *±l!l) ^SrfflV >5rt^ 5 T'# 

So 

j;ux<7>jtm-AJ>mki,xn, mis, y^^^A&[#p^5p 2-227075] , 

!)#:7;c^v'3W£[Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)]^£fctf S^^T^S, 

[Molecular Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory 
Press (1989)] \Z.&®£tvX^5XmmmKX, ftWttM, U^^^^no^t 

tzm&nz'&zzbtfX'ZZo 
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'MKjHfc»*H-T-£=-K-*-3 DNA *m%-&A,t£m&7L& DNA *&&-fZ>M%m& 
tfewc, i*)^dr^, ffift^.*^ ^-i/xj—yyjj—, jj-mistiafoftM®. X 

i^A, mt-rvvvj*. «s*»-tt, w^^^, mmm, mm#;ui/tj*®t:%\,^z 

~40TC^i<, *&&l$ffll*> i§?£ 16 P#M~7 0 FolT'fe^o pH li, 3.0-9.0 
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frT^-S RPMI1640 tgtt!l[The Journal of the American Medical Association, 199 , 519 
(1967)] , Eagle <D MEM i#J&[Science, 122, 501 (1952)] * *Ol"<3«= iJME MEM i#it!l 
[Virology, 8, 396 (1959) L 199igi(!![Proceeding of the Society for the Biological Medicine, 

73, i a9sontt\xzHbmmz*t£!%ihiffi<g*mi)!i^^^ 

tg^ii, ilSit pH6~8, 30~40°C, 5%C0 2 #^T^<Z>^f4 1 Tt?l~7 0ratf5o 

nTV ^ TNM-FH tgiffi (Pharmingen fct$!|) . Sf-900 II SFM igflMLife Technologies f±§!i) , 
ExCeMOO, ExCell405 (V ''TH'b JRH Biosciences tfcfgj) , Grace's Insect Medium[Grace, 
T.C.C., Nature, 195, 788 (l962)]S?£r/8V ^rtOTtSo 
J&*ld\ ii^ P H6~7, 25~30 < CS$<O3:{^T-C> 1~5 0 ^tf?o 

TSy^^KDEAE) — fe77n-^, DIAION HPA-75(=^<ft^±t!i) ^W-^V£>JBWc 
pg^^-^^C^u-y'r-^^-f— jfe, S-Sepharose FF(Amersham Pharmacia Biotech #M)%£ 
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z<D£v\^x%in£tizm&'g.kLX. tfiJxtf, 6, io, 12, 14, ie, is, 20. 1 

22, 24, 26, 28 *J«tl/ 30 -e^^HSTi/ffifSajiJSrW-rS® SK^^rfctf SClt*S-C^5 0 1 

tBoc ?^(t-^/^^^/V7j?=i^ife)^co^b^^?i{-J:oTti!li^t-Sri^S-C 
£fcv ifcIS Advanced ChemTech ^t$l|, Perkin-Elmer th$8, Amersham Pharmacia 
Biotech f±$3. Protein Technology Instrument f±S!|, MM Synthccell-Vega &M> ?fc 

i 

m PerSeptive ^jl|tiii^BlfttM^^^^K^fi£«I^IJffi LT£-fi£-f SrtfcT't 

So 

^Mna^^b^^T^s^ ±ie (i) tmm^Lx-bmwmm^mLm 

##lS£L-m, ^M^cSi^jE, Fabri i^, QT M;g*E{£8¥, -^/f^T-v^W, *: ' 
S:r-3 VKyT^j&Jm, Duchenne Mfl5^*r-P:7^— jE^fotf fe*u5 0 £*b 
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fcb*V-C^5[r&!5Sf^. 30,1302-1306(l996)] o 

3i 

m^tc\im^^ m^KT'J^l/HMZ-tt* ^P^K^^Ti^^MCoinplete 
Freund's Adjuvant)**:!*, 7k®Kb7A^-[> i^/K W B tttf^^&^lfc&fc 

tt«JR©a^-f4, 1 @]S(D^O^l~2jl^^#^3~10(H]fTP 0 3-7 0 

^&[B^3?l^i® jfl'J^'fe (ELISA j£) : BE^»KfU 1976 Antibodies-A Laboratory 
Manual, Cold Spring Harbor Laboratory, l98B~ifcb'X'ffl<<& 0 
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P3-X63Ag8-Ul(P3-Ul)tttCurrent Topics in Microbiology andlmmunology, 18, 1 (1978)], 
P3-NSl/l-Ag41(NS-l)J*[European.J. immunology, 6, 511 (1976)] ,SP2/0-Agl4(SP-2)J* 
[Nature, 276, 269 (l978)] > P3-X63-Ag8653(653)^[J. Immunology, 123, 1548 (1979)], 
P3-X63-Ag8(X63)$fc[Nature, 256, 495 (1975)]^, X&&<nmkm&&ftmiZR^b 

j&kLxmw-fZo 

CK^itBS, tf^lM-flftifclR, *^f* DEAE— fe^rn— (9kf , ;*-S<'2feJft;&5J»s 
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^^X'h^i-y^y^^yMProc. Natl. Acad. Sci. USA 85, 5738-5742 (1988)]-^ 
Representational difference analysis[Nucleic Acids Research, 22, 5640-5648 (1994)]l£<£'5 

ttfikfaLtzmftit cdna y^y^j-^m^tcm, &M#it cdna y^y^-<omx 

cDNA EyiJ^5'^ffitta97^y^{^4gSBdyiJ^^m\ &Wi>''S7-frUm*ft-Oh<D 
fc^SrjltRi-S(7>'^SS^J^tff)o i<a«fc?lwL^#ib*'Lf;:cDNA oo£M£-BE?iJ£ifc 
^^5rt{wJ;9^cDNA^-K-r5^e^^^s^^^Se®^4rlZSiJ-r5^i: 

VVS^ifc-CtS [Science, 261, 600-603 (1993); Nature Biotechnology, 17, 487-490 (1999)]„ 

|J:L-CI&#$tv^^^^gS?iJ«r^tf DNA KTrJm^S cDNA £?n-Wfc-r£fc«> 
cDNA H-t^g^SSa?iJSrft?W1-Sr<i:-C, 0E cDNA ^-Kt5S6I^^^ 
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&X%5 0 

io. >bmmi&^»itm^^m^mmm^iixv^m»i&^<o»immB 

tet-nmtM&m&'g, mtimm&s &mt&yo. n*kmm&m®*k'^ 

mffim?]\*=>v-- : mtiim j $> Brdu (om^^^x-m^^t^x^^,, 

k\z£y)Wih'<Z>z.k&x~%z> a 

BrcIU ool&^ii^ti, BrdU &ft&to\C&V&TZfafa*m\i^ft&meL\Zj:V)m'<ZZb 

fomm^(Dft\t*mm-rz>j5feb\~x\^ mm^uw^m^m^tir^m, mm 

Vtf—f—'tefcTkXsX^ GFPCGIeen fluorescent protein) „ iV'yy^— tf x 

^^*B/ia-C#^6tJ^|g?a-r-5iS^^-(7)7 B o ; E— ^-i:LT(*, cardiac troponin KcTNl) 
^Jfc^ett^D. Biological Chemistry, 273, 25371-25380 (1998)]. 
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***H«^»iiwa^^b***i-aiw»te»*+*^», tert jftfe^«r^»5s 

aS-frSH^Sra— KfS DNA Sr^t^**— &'C?«iJWlll&^ <©SHfc*&**r*-.&»UIStei* 

_biZli(^ TERT itfe^ ^^3S^ -tirSia^fi, TERT itfs-r-^*— ^— £ GFP(Green 
Fluorescent protein), AiC*?— feS^fi^— tf^fhisjf— Vttf&l'tf— 9— 
mfc+b&mfr&Astd^ff-DNA ^^fi15iND)ia^cD^b^W-r5iffDJ!ai-i§Ai-iri: 

\zj&, tert ii^^-^wism^sEg^^^sij-rs^^TtSo 

«&WS*>»ffenS(7P— *Mh*—f-& ft S#,p 14-23, 3§rffttfc, 1999¥). 

LTfi, FITC(fluorescein isothiocyanate), PE(phycoerythrin) , APC(Allo-phycocyanin), 
TR(TexasRed), Cy3, CyChrome, Red613, Red670, PerCP, TRI-Color, QuantumRed tit' 
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fcWW** *U<SS|K I* DYNAL ti3>*b^-tZ>Z-t&T?£Z a 

Jfl-t-*rfcj8«T#5. ^M^iNllJia ; £r«fc9^^6*)t-^i _ S»-« Stem Cell Technologies 
lnc(Vancouver,Canada)J;98R^£iVCV , »5 StemSep j5fe4rffll/^^i:*SX'^ 0 

^Efet!^'C s fe5CD34, CD117, CD14, CD45. CD90, Sca-1 % Ly6c % Ly6g£rggg8-r5#ifls:, 
ifa'ff^iNDflS^E^lJmT'fcS Flk-1, CD31, CD105, CD144 &l%t&-tztn.fa. fflM%> 

CD140 ^l^-Th^KW-. W^^y^^ffimJ^T-feS CD49b, 
CD49d, CD29, CD41 frBNtt~*tt#« ^KJs^*ft*frT*>6 CD54, CD 102, CD 106, 

cd44 &t&m-tz>fcmshif ktiZo z.hb<Dfcft%m.fr'grt>itzzk-c* xvm^^&x 

AfrttlCtt, CD34PM4, CD117BH&, CD144Pttt«feJ:^CD140|ltt^f4tt^^ 

-rssNwiasrJRWi-ai-ji, fcMi-if»Msa»fe cd34 mimmt cdh4 HMtsneiasriiBLfc 
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ftmm%z*-x<vx&*t*zmmLxm£Ltz'&, com m^^couo m^mm 

%$))m&)\Zftffiir2>tclt>\Z. ftyta-V^tyWm&Hkytm&mgreen fluorescent 

■e*<B(7a— if->TM-*-iElje^p44-52, 3§Ptf±x i999^) 0 
^JSif*OIflaT?4^S6??^«iaLTV>5iie j Fc07 p o i E— *LTtt MLC2v ^hotf-^l 

ft # ppar- v zmmtTzm+z 0.4 h Ma»e>2 ^ Mcvmrng. btes&tBmtp \zm 

*fc»4, i&^JIl-cB^SimL^.|D/ia^J§ltil c Pl-, fcO&lgtfl H M dexamethasone, 0.5 
mM methyl-isobulylxanthine., 0.01 mg/ml insulin., 0.2 mMindomethacin i&<£>J;5l£N. 
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fl&OtglfeeNijf&iSI^!: 0.1 /iM dexamethasone, 0.05 mM ascorbic acid-2-phosphate v 10 
mM0 -gjycerophosphate <bfc£J:3t-s -&^'^^JPL.y t ci&Jtil c t , -C'^i-5^}fe^^if 

15. Hoechst 33U2.&m^^<bmM&^<Dftitm&ft^Zmi&<nftM 

Hoechst 33342 ft DNA ^fe^Tfe 1 ^ £f fc*£<DiW/iS£&fet-5C:£;aST'£5„ ^Bfi 

&*S 0 iifrli, ABC (ATP binding cassette) h7^#—^—JrJ:Sfe*#|!ftteyj^*J(ft' 
&l«»tt^*#V^WJjaifeHTV>5(«|»f*|#*,flieKttW»*» Vol.45, No.13, 2056- 
2062, 2000) o fcT, Hoechst 33342 &m.ViLTk?£^fflfa&ftffi-tZ~ &KW<D 

.fHS4«*»«> Hoechst 33342 "CBf <^*5#BJia^Bfr-5^«, #tt!Hllfl&& Hoechst 
33342 T'&feU^ FACSSrfflV^TUVV— th*-^TT^2&St-S^gW2mifefe^f 
?Ztfc£'QMVr&'l : r?~b&T'p5o Hoechst 33342 ^ll9&*#V^8i/j;*0U!Ste: Side 
population tLT^BH-Sriri&S-Ct-SCGoodell, MA et al. J.Exp.Med., 183, 1797-1806 
(1996) > http://www.bcm.tmc.edu/genetherapy/goodell/ new_site/index2.html] 0 

mil*. KUM 2'M®, (A)*J«tt)< BMSC »J&dS){Z^t^ti % k^^Wbtfcta^^ 
CD105 ffitefcfflV^T8tfMfo&*5£fcV\ 7n— y->fh>-#--caB^Ufc»*-efc5o W 

02(4, KUM 2*fflJ&(A) *Jj:tf BMSC M&(B)lC*;h¥*t, k'^Wktfc^^ Flkl #t 
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|H3li, KUM2ifUfla(A)*3«tU5BMSCiNBiia(B)lc:^-H j eH, F1TC t!MttU!:tft^fc* CD31 

1341*, KUM 2*(Bfla(A)*5«J:l/BMSC *M&(B)ld^iT^H, irrf-^WtLfcfl;-*** 
CD144 ttfcfc/8v>Tft#KJfc**i::fcV\ 7P- !f^M-*-THjeLfclS*"C*>6. ft* 

051*, KUM 2&UI& (A) *3j;l^ BMSC »te(B)ICJ& Jv?H» FITC ^SSUfeta^^ CD34 
06(4," KUM 2ttJia(A)*Jj:VBMSC MfoWtttlZftl. FITC ttHttUfcgt^^ 

KUM 2*M& (A) *5«fctf BMSC jfoBflS(B)|£-fc;h/-e*U FITC «|»l,fctfc-* , '7* CD14 
G98tt, KUM 2*flflS (A) *i«fcUJ BMSC tia&WlttMfc FITC aUttLfctfc-**.* CD45 

09»4> KUM 2*P&(A) *3<fcT>*BMSC »fl&(B)^tV?^ FITC««|bfctt^!7^ CD90 
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01014, KUM 2*fBJ3S(A)*J=tt>* BMSC »IJ&(B)|i-t*V^n» FITC 
Ly6A/E(Sca-l)^lff«rffiV^TSt«eg^5^^*3-*V^, ^a-tNrM-^-TMJfeLfcfc*-? 

Bill*, KUM2«BBflS(A)i3j;T>*BMSCiffll/ia(B)^n ; etT^ FITC flMIL^-T^X Ly6c 

Bl2li v KUM2^(A)i3«tU5BMSC«(B)(C^tv^^ FITC ^ISfcLfcfcv^* Ly6g 

r4|M±a**<&*&*"Cfcao 

Bl3f4, KUM 2)NBJ!a(A)*J«tt^BMSC *WJJ&(B)£*-*V^;ft; K*^^tLfc$t"r^^ 
CD140 tfLfc&m^XtiifrRfc**SZ.f£\i\ 7B-^M— ^— -e«^Lfett*"CifeS. fK 

H14I4, KUM 2ffif&(A)&£Tfi BMSC Mttl<B)lC**v?Jv FITC ^Lfdn-^* 
CD49b fetflc4rfflv»TttftS*£:Sr*Jr*v>, 7P-f-{M-#-- e«SLfc|*#T3b«. flE 

Hl5tt, KUM 2*»/&(A):fc4tFBMSC iBJ&CBMCl-tH-ptv FITC «MLfcfit-r!7.* 
CD49d ffifr*/fl^Tttf*:E&&:l3r.jfeV\ 7o- lW>—*--TffllJfcUy$*T*>fi 0 «t 

H16»4, KUM 2jN8i!a (A)*JJ:V BMSC »flS(B)fc-t*V*'tt, FITC ®&Ll,1l&-?? X 
CD29 ttfr«rfflVNTtft*S*S«r*J^*V> % 7a-^M-^r--c««Lfc»*T»*>S 0 fig 
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121171*, KUM 2iND]&(A):te«fcl>* BMSC m&Wtttl^fa FITC (jMftUfctt"?'*;* 

BB18I*, KUM 2«(A)*3j;t>* BMSC *MS<B)»C-t*vy;»x» FITC tlliLfcM^^ 
CD102tftftEfcJfl^Tttf*K£&*S£fcV\ 7D- !^-fM— ^— -CiW^Lfcte*T?fc5. JfE 

Bl9|4 % KUM 2$Bfla(A)*3j;tf BMSC HMS<B)te:-t*l^*b, FITC anftufctt^^ 

mm*mtiktt&<oi&mx*hz 0 

112014, KUM 2^(A)*3J:U! BMSC M(B){C^H^ix, FITC t^L*:^?;* 

5MB<D C3H/He-7?* 10 |2E£^— TVH&fflV ''TJffW'U : t<» : ?X.XM&ffi.&\M%i: 

?£, X/U^lil 23G ©«t«raS#Lfc 2.5ml ffiWSlC 2096FCS fc^WTS IMDM t&i&fcift 
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i.5mi mtti&9cm*mitvmmm>mm\zm,&*. vmmww&mm 

&AZlii-j-ZkX\ -g-KSJKDflaSr^UtbUfeo ffitftL-AdftDJI&li, 20%FCS, 100mg/ml penicillin, 
250ng/ml streptomycin, 85mg/ml amphotericin St^W^S IMDM IgiUl^-C 33^1?, 5% 

tfj4*J3 JtE*#fll*«:tTV\ *JE{feL*JBttWMRLfc«, 192 
ttALfc*— JBHISfclngle celO*3lEO»liia***:»iCLfc(£tT» #ttl**lOTfVF5EffcJ(Wa 

5-aza-C &}Sfc&nL 24 H*mi&£Lfc1K, IMDM J&*fcltt*.T$e>|c: 2 HHtfitS 

2096FCS, lOOmg/ml penicillin, 250ng/ml streptomycin, 85mg/ml amphotericin SrlaW'^S 
IMDMiS-l& t p-C33 , t:T% 5%C0 2 jig££<^fP?^SrfflV>rlg : ^^Tofr. 0 KUM2 jfWJ&li 3 /i 
M <Z)^«8a<^ 5-aza-C K 24 0Sfgm»»-*-5r£-?, ^MftlC £ Stttt-ra'L-JB*BJ!SJ&S 
»fbW*LT<5^, -t05flfi«f4*#fc«*»ofcao 'cell KlofilT). 

U0»L, KUM2 HBJBa»fcW3&-f 5 @ Btttti-SjWllSflliZZSr^P-s^^y^-mi&i- 
<5fc, **te*>i*iV , '£$HblB«*III& BMSC(FERM BP-7043)£, BRfe*WS:lHj*©3H»ai, 

tfm&zntzo bmsc iwja» t si^j'jji'^HttLfctt, raftpftiMtu * 

KUM2 «t«5t 100»»±J»*W»-»fk«»'f<5rWS«jj|$*lfc o £fobffiSftHBftlJ&tt?l 
5-aza-C Sr8S/lPL 24 ttlHJ&gLfcffc, ^iiHSr IMDM JSrJfil£tt*.-CSS>te 2~3 aHQift 

l\ Lri>L. 5-aza-C IU:!3*l*^{fc«r»*i-Si:»*l±*L<*<lsUfc. 

afURWira biu9, -«©i«jattiiBjBK^^*<*!)n»*6v^j*i»ttfeaL, 
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v\ m^m^xmmm^mt^tzo 3 mmx^a^<<Dmmm^m^^ m 
mLx^m\^'bmmmm\^j:^tz a ^^<D>tmn, 300-400 mmm<D-L^^ivi\sL 
iz&^xmft 120-250 m<om£xmmw)izi&ffiistz 0 

bmsc &£Tj.bmttmmm^MtmmLtc>bf$mm*b. ^tvetuTnzoi 

Reagents(GIBeO BRL *±®D£rffl^T£: RNA «r^L^„ #;<C1, ft^fe RNA SrSfftLT 
Supersciptll reverse transcriptase(GIBCO BRL f±2i!!)£:fflV ">T First strand cDNA 

'L^itoJ)a^m^/«e^s^C03§5E<Sr^-r5fc*J-, t£ First strand cDNA ££SC 
tL-Tv 33~58 {^Lfe^Sia?iJSrW-r6-e-fi£ DNA £fflV^£fiftt PCR =Ht 

ofe„ -k/i£»fcr#|tf)#itfcT-tLTfi, ANP*5«tD? BNP, 

^^XSgCffcS a -MHC *3«fcTJ< 6 -MHC, 7^^yffc5 a -skeletal actin *5 J:t* 0 - 
skeletal actin, S^V^gHTfcS MLC-2a, MLC-2v, 'fr/ftiM/ia^lftlG^EIT-TfcS 
Nkx2.5/Csx, GATA4, TEF-1, MEF-2C, MEF-2D, MEF-2A Sr/B^fc:. 

anp <DmMM-&m$m-%- 33, 34 oi&gga?ij&w-f dna bnp oigtucfiga 

?>J#-*§- 35, 36 (Dffi.mWL&fe&TZ&fiZ DNA «\ a -MHC <Digi|>IICtega?lJ#-J§- 37, 38 (73 

ttl£ia«l«r*r<5^ DNA £, /3-MHC £>J8ff(z:tt£7!l#-* 39, 40 ca*&gga?lJ&|j"r 

DNA Sr, a -skeletal actin Otg«>S(-fiIfl?IJ##- 41, 42 <nmm$im%#irZ'&I$. 

DNA £, 0 -skeletal actin Olgts fcttlBja]** 43, 44 C7>mgM?lJ&*r-t-<5£-f& DNA 

MLC-2a <^l«*Hrjiga?lJ#^- 45, 46 OttSiBWSrWi'S^'J* DNA §r, MLC-2v c?5i©i(>S 

{Ciiga?U#-^47, 48(Ol£Sgfl?'J^^'1-S^fifeDNA^, Nkx2.5/Csx<7}i§lfiU£teBa?y#-S§- 

49, 50 (DM.mS.m^-tZ&dL DNA £, GATA4 <*>iQ*IKr*gfi?IJ#-S| 51, 52 Olggga 
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mti-tZ&fSL DNA TEF-1 OJgffiUlttB^JS* 53, 54 Oj&S&^J&^l-S^rii 
DNA&, MEF-2C^itSJ-liiS^J#-^55,56<O^SgayiJS-Wi--5-a > fi£DNA«r, MEF-2D 
©*4flfcttEW## 57,58 CDmmm*&i-Z>&f£ DNA MEF-2A 4»M|fCl2B&| 
# 59, 60 O^SaaHSr^-f-S-^^c DNA SrfflV 

K-e&s anp *s bnp ^ig^^m^nfcio K±©^iK«ne« a nvKmmxMmw 

m^Wi^mmz^tLtz'Wmimi&X'n, Nkx2.5/Csx, GATA4, MEF-2A, MEF-2C, 
MEF-2D, TEF-1 &B+<D3mfrm. ! &ZttfL a »»«l'<0#lt*3jEMt^5E<bllB|ia»T 

Nkx2.5/Cs X> GATA4*3«fc^MEF-2CCO|g?a^Sm^$H, fottitoa&'^D&<k&mZ.ft*\ 
i§*VC MEF-2A *3 MEF-2D CO$£mi$^/W&gS£ft*: 0 

Lfc„ jgtbflttttt, ^HWS^r 1.49mM CaCl^ 4.23mM KC1, 25mM HEPES(pH7.4)$:8sjjnbfc 
lMDMJ#«&*-e#||U D!aphoto-300*#:|H««(=i=iVthS)T, ffitt 25tTiRi|;£L*: 0 
#7*tt*BH:«<i1fitltft- 15-30 QlrgS^LT 3M KCI Sr^JWLfc, JBSmfSOiRiJ^W; 
MEZ-8300 ( 0 **«tt») %m V ^TafflE^^^-KTfTofc. M£&JRtt RTA- 
1100M(H*5fc*tt«)Srffl^T»lR«tS2»Lfc o ^^-OfrfiSiTOt^Mfc 
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ft±mmmm-33%<s mmm.{tLm^t^^m^^Lt^ 0 Mtmm'&, 2-3 M^i<om 
aza-c x-ftitmw*&zte?m^ &m?'Cbfiji'&m\ii,xmm&frwm-rz*>}fofa 

hteZ>£.0\Z. 60mm tMHVs'^'aft&lOtt 60mm 7^n^^f y^f ^j,^,,. 
(fibronectiri-coated dish:Becton Dickinson f±H!{) {Cjf #\ 33 < C 1 5%C0 2 ilgjgE <£>IP?0P$££:flJ 

32 0 , l$J&*ttcfc 5-aza-C fcj&Slit 3)iM *fc<5J:$8yHlL;fc±T*. 3E{£, PDCF 03^ 

(W^yi^aC)© 3a«Oft/ji5toaSrm^#«S:«|jKLfc(<ftil«tt PDGF 
lOng/mU ^^V^V^f* 10- 9 M) o 

52B 5-aza-C *r*«tf»yfc*-f-fifc»K:, #Jft**rU*fe<Bte£*U _f¥Vi&«fVy 
v^Aim PDGF 10ng/ml l£&5<fc5K8sAPU ttttTVyfaBlCtt PDGF 

0 ftJntl^*Rol»tfl2SE»i: PDGF fcSv^ufV^&^j^JO&tTo;^ 

*»i«rAp*.T*»e>4iiiaa. tote©ra*s«:<fito»*8T?«£L.fc. 5- 

aza-c <DttWfa\,td%m : r+yi>'=L-Q\-i.%) 3 H"J<7)iiifllfla^^ < r'^iji)]]flai:^5^)lc:*rL„ 

PDGP*ss»p-#-si*«i4»i % pdgf k^s^ym&mmmm-tztm 5 w^m^iKW 
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PDGF&$^fiU^Af:x$fi#&fifi{c[|g#-r5MyoD, fTnl ita^FWlgll^Ttii'rS^S, 

$MS/ml t&3<fcpfc:60mm j&&7*4?£<'&|£i9$, 33^, 5%CO 2 ^&<^J$0Ma&ffll>T^ 

§2 B , g^it^^JC 5-aza-C £rii&i&£3 /i M<k&£«t?m&PUt_t-C, FGF-8 
lOng/ml ^ScfcpKfcsAp (igU^Vyv'a.Dh ET-1 lOng/ml J^SJlpjc: 

SsAP (^if^S'VaE) , Midkine lOng/ml J3 (**9*-fy*/aF) , 

H) W5««l©*/jr*ftiaSrfTV ^*&«*ttl.fc. 

§20 5-aza-C «r^JtiJ^^im*i-5fci6{i, t£ift&rrLV>fcc7;>{r^&U-m**&^^ 
fa-DUll* FGF-8 10ng/ml lOfeSJ^KgsAPU JtH^-f sxi^aEirtt ET-l 

MS 10ng/m) {i^5J;pli^JP, #«y-f s^aFICW: Midkine £jf*2!g££ lOng/ml {Cfc5«fc 
5I^JP, tg^rVs/v^GKht BMP4 Sr^^S lOng/ml iC*SJ:5lcaaHlLT##*|fttt 
Lfc 0 **ua»6>Xi;i 2 0 4 B &Kt>|I]^>igitil>55&i: FGF-8, ET-1, Midkine h&VZ 
BMP4 O^JP^fTofe,, 

s-aza-c **D*T*»b4aiwift, 3Wjaojett«rtttt5aH»«T-e«*Lfc. 

5-aza-C OMKAlU]UCFlt7Vy^-p(«K) 3 SflflJlNB&jflni&tf «Mi|IJ&fc*6©|£#U 
FGF-8, ET-1, Midkine *>SV >tt BMP4 ^^PLfc^xV^VaTii^J 5 WKOlM&frfa^ 

FGF-8, ET-1, Midkine fcS^te BMP4 l* v ^^tt^ffiT'^^lC^Ml^^aifi-T-efe-S 
cTnl,ANP©«a*jfCiti-5ii:dMaa*ixfc. 

^i6W4. dmso ^^v^fe#{ss^^$^^j}a^>^-b^iaiij}a^o^bi^^ 
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i£1&&Ml®(BMSC)\Z. 3 u M<D5-*za-C(D{XfrmziO n M GO DMSO$r^^IJL24B#^]# 

Nkx2.5/Csx *5«tU ? CATA4 JftfiW«9lLTi3»3» 5-aza-C *8yjDLfct*fc|SI«©ttK 
fc^TLfe'CftB^IJia-CSfeSrW^Snfe. £©A¥*rJ**tt, 5-aza-C £ DMSO GOi»fei$tf>m 

^(Single cell marking)CO0£gfc£fTofco 

£"f , GFP iS^g^-^m^-fr'S^hn^^v^^^— 7°7^K GAR3-GFP *J J;U\ 
Ecotropic T&Btt$£%l£-£Z pCMV-Eco 7°7^K-<^^— Molecular Cloning, A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989>^{£b£Uc 
<DT/l<#V tpm&& iX>* PEG it^Sr^V >T\ M&GOi^V <> DNA £rEtf§L/c 0 

n<7> DNA &hy^X7=Lf*/3>£-&Z>m H fC, a^JVUa^hfcfcofc, gag }b\fct>*pol it 
293 jNliaa^r l/5^r«?T* 10cm ^Vs^aKflMtU — »A 37*0, 5%C0 2 jg^ 

GAR3-GFP Uhnp-fA'*'*^— y?X\h r DNA 15/i st pCMV-Eco 7°7^K-"<^^— 

DNA 5 1/ g£ 250mM CaCI 2 (pH6.95) 0.5ml fc*ll*.-CSM?$-tt\ *:<Dm&k. 15ml CD^a.-T' I . 

l^Afrfc 2 X BBS [50mM BES(N,N-bis(2Hiydroxyethl)-2-aminoethanesulfonic acidk 1 

280mM NaCL 1.5mM Na 2 HPO«(pH6.95)] 0.6ml K$jTL-T 10 afMffl^SMfcS-ttfc. 
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i£i&££&UC2 B t&M, i£^±iPf£r 0.45 *z m ©7^/^- (Millipore T*5i©L, 
r>^vU;*X^— fc^tf j^fffcfclHjllXL/c, rco^^^r IMDM i^MIlT- 10"', 10" 2 , 10"\ 10"\ 

m&mifote. ^^fc^^^a^-frSlft HC2X lO 4 ^^/^^/^.^!^^ 

frURLtz. V^\sX'<?*—&'gtf1§mz.&. fc^S* 8 ^ g/ml t4^«fc5fc, 
Hexadimethrine bromide(poiybrene) (Sigma^tM) fc^sflPU 'L>fl5)ifafla^co^'fbffi^r : fr"t" 

2 eraitii^Tofc^, ^^^T-ccFP^iaL-ci/^^a^m^L, mm 1000 

l±m M§\ 33t , 5%CO, igt#<Z>»¥9P8S&&ffl V ^tg£S<H7o*u 
52 0 , 5-aza-C (Sigma tfc jH) , PDGF-BB (Peprotech *±$) , all trans UfVlVffi! (Sigma 

^m)^ti^nmm&3 ti m, iong/mk io- 9 m tKzxsmnu mDQLX2 b^^u 

4 Hf&MI*, *git!l£l&HT9i:i:kl;L, M PDGF-BB PDGFiB&1-) % all trans U^- 

v^^nama, ^^wc^^iNiifla, uifl*»*3J:T>'*^k^iiao3#^s gfp 
rnmwmm m w (stochastic) \^>immLx<^t^mb^t^tc B ttzom&te. 
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^ffclftl-W:, ttik&i&Z'rr?m', Nkx2.5/Csx*fcteGATA4itfc^&^A';v<;5'?-- 

*i\ Nkx2.5/Csx «r|gm$-tir5g^-C, Who^/U*^*— T^SKpCLNCX 
(Imgenex f±)l- Nkx2.5/Csx P CLNC-Nkx2.5/Csx £S^Lfc„ 

GATA4 m #JT\ }sVuV4A'*'<09*--? , ?ZX\t pCLNCX (Imgenex 

tt)o G418 iiiStSfeit^^SU^Srt'a— nWS^WttJte-T-teKtfcLfe^W pCLPCX 
(r, GATA4 £jjs&^i*^> PCLPC-GATA4 ^U3$^bfc 0 H-Pp-fA*-***— T^SK 
pCLNC-Nkx2.5/Csx t pCLPC-GATA4 }3 J;t>\ Ecotropic i&{;c-T£-38^.&i*:5 pCMV-Eco 
T^^^K"'^^ — (Imgenex fcfc)$r. Molecular Cloning, A Laboratory Manual, Second 
Edition, Cold Spring Harbor Laboratory Press (1989)^Kf24!6»T/U;&y^fnifc:fc5.fcU ? 

peg ttf&m^m^^x^ mm<Dm^ dna *m§i<tz. a 

dfrbO DNA^h^V-^A^a^^SfiiJ 9 3y7yl/xyhl^o/t, gag fc3j:l>*pol 
i&fe^f £<fcW-r<5 293 iPU&fe 1/5 10cm 9 f *f$'£'alZjgftU —life 37\3, 5%CO z 

P CLNC-Nkx2.5/Csx pCLPC-GATA4 I'hPlMA'*'*^— ^9*3K DNA 15 

/i g £ pCMV-Eco •7?*5K'<**— DNA 5 // g£ 250mMCaCl 2 (pH6.95) 0.5ml td^P^-C^ 
fl¥£i*\ %:<r>Wti& 15ml l/lCAtufc 2 XBBS [50mM BES(N,N-bis(2- 

hydroxyethD-2-aminoethanesulfonic acid) x 280mM NaCI % 1.5mM Na3HP0 4 (pH6.95)] 0.5ml 
Kjj&TLT 10 ftfflMT-tfrm&-&tc 0 ^©i, c\<D DNA lift 0 teffljftLfc 293 Sfl 

mjfefiwjjST**, 37t, 5%co 2 %t&(om9m*:m^Tmmzfi'oiz« §sb , 

JfcL, 37°C, 5%C0 2 jRft(Z>»?9Pm*ffi^-Ci#««:tTofc 0 

ig*Bi£i£&L.T 2 Bftfc,#*±?ffS:0.45 m m gq^/U*- (Millipore *±§!0T5>§U 
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m&t®MBMSC)\Z % Vj^x-^^yx.t's&Zttffo B {r 2 x io 4 jNBJS/^ai/uiftS J:p 

Hexadimethrine bromide(polybrene)(Sigma ftM) &iB5tote'^5MfcllB$:Wi~'5 

▼^^WttiJfc^-^klBIMittKBMSOO^JfcfcBftL, 331C, 5%co s £t£caff?0|riftfrffl 

V^-CJ§#$r^ofco 5P#M«, #rU^ IMDM «tfftlC3fclfcU HIC 33TC, 5%CO 2 }8S^CO||I?0P 

pCLNC-Nkx2.5 i: pCMV-Eco '^T^M^frtzf? 4t\s^4l^^7*sa>\,tz. 
mmz.\i. G418 300 n g/ml |iafe5J:$lc8SiJtaU £<bfc:7 B Fflt^Lfc e 

■ — >T. pCLPC-CATA4 i: pCMV-Eco iATl±$^fc!>^/^^y7 3 i^->3yUfcii 
J&lCtt, 'fa— n-v<f-»*|*«IA 300ng/ml KfcSJSlCiB&flOU £^7 B MfgUfcLfce 

CK^JSteUC, JRf§Lfc Nkx2.5/Csx fcSVMi GATA4 ^>^ZE:^K$a^TO{CoV>r, 

Nkx2.5/Csx &3fcf|!iJ^Lfc.b^^ 
GATA4 ^3^»J|gmb^L^if«/lS^^^^^^Wr5#^iMJ^(BMSC-GATA4)Sr 2X 10 4 
M/ml £&6J:9lC60mm JMIf-rs^atefft, 33^C, 5%C0 2 2S|,&O*?0P$&«:/flV ^Tig 
^Srttofeo SB, K«mWfc5-a2a-c4:<**flt3/iMi:/iaj:5jK3!lPLfc. £kfc24WF|HL 
33TC, 5%C0 2 ^«0^pm&ffl^T^^Tofcf^^^lt!l^ffLV^O^^^-r5ri;T* 
5-aza-c fcBfc*U *fcl£4 HIBiJ&*«r«ttfc. <ft4iSaR»«TOjft1P«IIBJte«)«cia 
Nkx2.5/Csxfe-5V>iaGATA4C05i»J5l|tlC«tc.-Ctti:#<^bL^»ofc 0 ^{C#bHfc, 
ffi!^#iNBJia*^ RNA IKffitf «J|IM&'CJR531L.TV ^5ifte-T««3?lJ##-7l~7 

Nkx2.5/Csx fcSVMi GATA4 <Ofoffl&®\Z£y,bW ] iZ&&tfite'j&{B : FX*&>Z cTnl, ANP 
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mzn-r. Nkx2.5/csx t GWM<nmm.B**wim\z,bmmi&^<nftitt&ttirz>ft 

*&#Jft*.£-f A^SrStifiU Nkx2.5/Csx &&M&Vl&1ttz<L-'ffi1tm^<Dft 
<bt64rW-*-S#ttftII&(BMSC-Nkx2.5)jCJg{j(Sf$«fcft > 300ng/rnl <om&mzt£Z>£?lZ 
e^.— n-r^i^&gsAqU |g?rl|iifftt4^ci-^(BMSC-Nkx2.5-CATA4)?r®^L^ 

Nkx2VCsxiGATA4<affiit{S-?£&HifJ^!&L^ 
fl&(BMSC-Nkx2.5-GATA4)£ 2 X 10< ^3J!^/m! fcfc5J;$|£ 60mm Jfr«7*.f5'->a W*, 

33°c, 5%co 2 ^^9?^p^i«rfflu ^xmm&n^Kio 

H , 5-aza-C £1&mi£3 n M£jfc5«fc3ay»ll,fc 0 24 33t % 

aza-C &|&:feU 4 ifflfB|ig£«:J&ttJt. {£teM^&T-©0^#«BJiatf>«fcte 
Nkx2.5/csx i: GATA4ow*e^(Z)3j|iM»ai-J:oT»i^:t<«fbL«id>otoJs, tefH" 

ttfctts«fcu-c6o««±»*BLfc. jfci^bttfc, «Hreraa»bRNA««|jfcL-r, ems? 

Tfc&&} PGR WWSrtTofc. Nkx2.5/Csx £ GATA4 ^S^^JIgm^D-L^t- 

^Sftftiftte^-Cfc* cTnl, ANP W»51Sr3tii-r<5i«><|HS5StU3fe fl 

-t^L^^I5^-fkflEil^cOfe5^5^IS^(Nkx2.5/Csx, G ATA4) i "tf"-f hft^fl/iFG F-8 , 
ET-1, Midkine, BMP4)«r*&*-&;b-ti:5££|£j:<5, «fc«5*IM&#fbfc&tfi:ie#fcAWL 

Nkx2VCsx<!rGATA4<Z>ffiii<5^&33iM^ 
Jfa(BMSC-Nkx2.5-GATA4)$r 2X lO'JNaia/ml fcfcaJSfc 60mm ##fVs'$<'»fc:W*, 
33^C, 5%CO 1 «£©W0p«&^T#*«rfTofc o 

Nkx2.5/CsxfcGATA4Wffij6te^&»iM«mLfc.fr^ 

flS(BMSC-Nkx2.5-CATA4)& 2 X 10 4 *BJfi/m] fcfcSJtflC 60mm MMI^yfalO**, 

33*C, 5«CO,»A©WW«S:fflVNT««SrtTofc. §20 , KJ*£%l£ 5-aza-C 

3 // M^5«t9^PLfc±-C% EK, FGF-8 lOng/ml |C*5J;5lcaSJP (tg^x' 
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+yi/x.l) , ET-1 10ng/ m | JC/£5 JSlCffittP (tgHr^^aJ) % Midkine 

lOng/ml \Zt£Z£5\zmiXl Wif^i/aK) , BMP4 £if&&;& lOng/m) {C/jr5J;p{C^P 

•>al|£fi FGF-8 fc^Si lOng/ml JC&SJ^KSfsAPU l&H-r^y i/aJICtt ET-1 £r#*8g 
& lOng/ml &£Z£Hz.mim. ftil^jyi/aK^tt Midkine lOng/ml fcfcSJS 

K«fitfJP % ig^Vs'^LJCI* BMP4 S:^^ lOng/ml K&5J:9l£ilfsAPLT^£j^jggL 
fc s ^r*uJ>bHl- 2 0 4 0 &(rfe|!?MtS<Z>igflii£&£ FGF-8, ET-1, Midkine fcS^I* 
BMP4CQ^P^fofeo 

s-aza-e zMiLxfahmmm, mmmm%{Mmfm®.Tx*%L&i,iz. 0 *<nn&, 

5-aza-C <Z>?*.&ffiitoLtctg&7 t J>yz/^X'\-3im -3 f iJ<^^Jia^<i5j^«<b^5<Z)(C*|L, 
FGF-8, ET-1, Midkine £>-5l/M*BMP4 &^JPLfct§«5^:y*>a.^ r 2#J 5 S?i|tf>jftB/!&jlSj&<g : 
mtm&kte'jtco — teIH"5'(>jft£>f£{i FGF-8, ET-1, Midkine £>5VMi BMP4 CD$fs 
APKJ;<9i£flPL&;&>ofc: 0 

^<£>*&m, FGF-8, ET-1, Midkine $>5V Mi BMP4 fi Nkx2.5/Csx £ GATA4 <Dimm$lK 
«fc<?{J£i§£*v5 cTnl, ANP^a?T$e>{C7tiit-S^i:li^75»o^ 0 

^r-rs#ifi^ifla(BMsc-GFP)Sr, ^*^m-5fcfcoK^-MtLfc„ ^ftp^a, 

WT<0^?^«Lfc 0 GFPTllSSLfeBMSCiHBJ!a^W5-aza-CT*24a$rp^^SLfcff > 

I x io 8 celis/ml ifcajtf PBS MK»U ^tefilffi*T*±T{fc#Lfc„ #*3, BMSC HUB 
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(c.^miim®^f'JAL<iL>miii6o^^yv^tTofeo w^-c^ hj^jknonaka 

RIKAKI CO..LTD NK-t74-14)TSfg|S£^ < f «o-Cl cmlS^BHU e+^lf^-^fc*— 
|fti|*T»^JR|»ft-fefi^««*L» mf^K^ft^^n^^NONAKA RIKAKI 
CO., LTD NY-334-08)T-^($LM1 : £rltfflLfc„ oV *-C-r>f *n7*tP— 0»^)-C«**r 

LRl!£a^*Mc:tljU ^©trtrJ&YKK:*-- ^a— 77^>a <20G)©*MBi*r*« f l*HC#PA 
Lfdo rCD^Ugjl^^t'U— ^ (^/M^i!i<7> MODEL SN-480-7) &ofc£* 100 
i'Uft**: lml/#TflSU -Stft»*»i lmU WTO'tt 120/#-CAH»9Hft«rWI**Ufc. 
^©i*|i^m*#ALfc^d^^r-iSt>^5^T-^^jafflo^«^^— hj»^ 
(NONAKA RIKAKI CO., LTD) >T*W*:*J4s9J:5fibTM«L.fc. JM#ffi 

J:0«6|$te|*ia»V * 2cm f5£y-3#7J-C9JBB, OV»T*D#Sr 2cm li^J&#tt«»e>firaiJfc:|ft| 

{ri>— myV-^-faiv^ti:®}'cc> 30G <Dft W }\"^&$k&\ N730)£ottT'fr$fe SPICKS— 
PBS KrMLfcfifcfrS: 0.1ml &ALfc 0 ovvp ETHICON tt®iW 4-0 ETHIBOND 

X76i feffl^-cn-B-wflBtt, &i»ropfl«isrm\ mcft&x-mi$e>&.m<nmm*^tc 0 a 

•C^6S*#-o7to &*i;*:|!$tolftf£»± DESIGN FOR VISON 4.5 X SURGICAL 
TELESCOPES ^Tff ofc 

yto ^ffiLfcia^-^VT'/V^^Dl — A-C6/im©^|C^L, poly-L-lysine Tr^ 

fcLfctg, ^^-/W-CSfc^U HI- 0.3%H 2 O 2 im£K 30 ftfflmLXViftRteomtem* 

*co?£> PBS r&t^Lfc-y-v^K'^L, 5%3E«^jfi»»tt* 30 7 

Py^^**S3vl^o7b 0 ^o-^y^, PBS -cgfcfrU PBS X 100 {&K*35Lfc-*'*;*«i: 

GFP *^cj— 7VU£a{£(CLONTECH ttS8)-C4t^— SJfeg%, tfittSi&fcfcirafeofc. P. 
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(DACO $fcfcl)$rS5»-c 30 Ml- PBS "CStil^ |gfe^[10 /i g/ml 3, 

3'-Diaminobenzidine(DAB) Tetrahydrochloride),0.0l% H 2 O 9> 0.05M Tris-HCl(pH6.7))£:iS5 

16 0 n<D C3H/He -r^*»felfrJS^IiS:«ttiL; 4>*flGCd7*fc (^MWLffflF^E^ife 

©wi#. a:«saiieflts*, ^HiKs-tr^-n!*?, i983)»£&o-c, ^AinKoiof^fttt 

tfeSE-TS^I^ J£«£>*fflPI0a& 6cm OitH^y^alC 5 X 10 6 cells £ 72 H$fflJft*tL 
fobfrCfi>bifcMl&^<Dft1km*ftT£ftf&^MBMSC)&>Z>\,V-$. Nkx2.5 £ GATA4 O 

Me^*»w»abfc^ttii/!a^o»<kiiB*^s#tti«jia(BMsc-Nkx2.5- 

CATA4)<Sr6cm coig^^>fV>a|£ I x lO s #fflfl&i;&.5J:5JS||U •=&©&=» VfVi'g^K-i 
>W TA£igMe«:filftL.fc Q r^irtRBtl- 5-aza-C &fe»&3 M l^*5J:$te8&flnL 
fee SB, ^*^U^>'7 f ^v'3>'K-5-C7=VT^i^JftU S&^Hfflfcft&IRttfc, 
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3-<Dft%.fryi.&-rZZkfcm&£ih,t£ 0 Nkx2.5 k GATA4 <Dffi&fc*&3kMm%LL 

T-tT^vmiMlZ&V), ffi'&mi&Ol&teigfifHt-r, ANP.cTnl <D ~OOL>flfc^&«j/«£i&(£ 
*<D&m* Nkx2.5 t GATA4 Sk±\ZjiLZ&9LfCmkf5\Kl"<A'T*ibr) % 

ft^MVi'a ECM =— h-^-Ys/i^ctt^-rSJSr^filiLfco 6cm CD ECM =i 

— h-X^^±{Ot>8£jM^c^Mfc^^ Nkx2.5 k 

Nkx2.5-GATA4)£r 1 X 10 s iNM&£fc5 ) fc5#*U 5-aza-C ft M IOfc5«fc 

^cSsflPLfc. SB 0 , 5-aza-c &\%£-rz>X.tb\zffiL\,^gmz&&L, £b\Z 4 flM««fc 

•T5#iai*fflJia (BMSOte ECM =i - h • f^yS^ate «fc<9 )K^ii!|B/!SOlS:ia*iJtraL/^»ofciS, 

ANP.cTnl ^roo,ii^#a^^ite^co|gm^s/i:ig-j-^^^5^$^ Co 

Nkx2.5 k GATA4 <DPiJfte^S:»W««bfc^jKlBJ!a^©»{bfiB*W-r5#«[i»Bja 
(BMSC-Nkx2.5-GATA4)« ECM =*-b'7*Jyi<<~\Z£Y)< ttWIWteO*ttiian*i\ 
ANP.cTnl (E> -O^/kjft^-Slfcftiite^ (£>$!I&{± Nkx2.5 £ GATA4 M±\Z&Z>m$lfi,m 

mz, 2xio*m<Dm%>L>f&mmk, sx^m^^mmi&^^tm^-r^'wm^ 

(BMSC)SfcJ* 8 X 10 4 #|<Z> Nkx2.5 k GATA4 cDiiBfiKs^^SiJIgmL/c'il^iHBfla^^ 
'ftflfeSr Wi"5#M^fla(BMSC-Nkx2.5-GATA4)irSr 6cm O&igTV? '>^T--A-J#H$rfto 
fc„ ^'L>^iiat#e§^^B'Ji-5/ L c«>{i, 2 ffiffi«>#fglMa(BMSC t BMSC- 
Nkx2.5-GATA4)«H^!|5T^Lit^&{Ci«9 GFPT'fj!II$Lfcfc<Z>£*lJfflLfc 0 *i£rH& 
BP!$&L-*:§2 0 I- 5-aza-C ft M J^fcffiMPU -£^12 0 IC 5-aza-C 

i-sfc»ic«fLv s?>k 4 anmsfcfcusitfc, 3 0 ic 1 iai*i^ « 
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Lfct^ttbiKLT, m 10fS«ft-r54^ffl5»**SlfiApLfc. -COil^m, Nkx2.5 t GATA4 J§ 

^teiniio. kum2 j^aaa^ bmsc ftuj&g^jigyiQggjs 
#-r«¥i«i-*ii«i-r5fc«>iw, kum2 mst bmsc j»ja«>*as*tj«ofii«f«rfTofc. 

JlWrlCjtiVtfcatt, I&1frt^#fflflacO^Stn:^LT^btvTVNSCDl05 % Flk-1, CD31, 
CD144, itik^i(«flacO^05tn:J®i:L.T*q^ixTV^ CD34, CD117(c-kit), CD14, CD45, 
CD90, Ly6A/E(Sca-l), Ly6c, Ly6g, mMfttM&<03tftffl&£L>XlBlbtlX^Z> CD140, 
<^X^y>'CD49b, CD49d, CD29 -rhVsffaSk.&fc CD54, CD 102, CD 106, CD44 <D 20 

KUM2 ^(BJS^o JlLK BMSC jftB/|&<7}# 1 X 10 4 j@Sr96!>i/UU^7°U.— r- SJL-tivfc' 

CD105 tftffc (Pharmingen & FACS/Bi&l$rifl£(l%BSA-PBS, 0.02%EDTA, 0.05%NaN 3 , 
pH7.4)(c^!lR*.#^*/HC«S3!lPL» 7fc<p-C30 #fflKl&£-t!r£: 0 ^Vho wHftffcirLW, 7 
5* lgG2a, iclftft&ttt (Pharmingen </ ^fc„ tt«ttT2[§)»;J£8U *M^r-TK* 

^>--PE(0*-<^h^--7 =: V^>'yv|±aii)«r2o ju i An**:,, jJgftLTfcf -C30&IHKJ& 

©fiFJftSrSBlBU^-r. KUM2 «^«tt>* BMSC CD 105 P£tt-Cfcofc 0 

Flk-l «tm<D^mf-ov>Tt>, ±&kmm<n&mzMtt?isitUi&-*>x Flk-1 & 
(4c (Pharmingen |£§!kPM-28181D)£fflV^TMftKj£&**l&V\ 7B- iNfM— T? 
$>J£L*: 0 *o*S*«r*2HI-^i-. KUM2 M#J:u< BMSC IfflJI&ttfcfcli Flk-1 l&ttffii 
ffoXfoitZo 

CD31 *t^<D|g^^OV^rf4, FITC«j»&Kfcffi-^*CD31 Jnffc (Pharmingen tfcSi ; 

PM-01954D)4rffl^-cWSf&**Jr/j:^, 7b- !M M-^-X*iH'J^Lfcio ^rco^Sr 

SB3BK*i\ KUM2 lfflfla4o«tTJ« BMSC fcnflatettlw CD31 B^Xh^tc a 
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CD144 ffilJ!W>35ate-OV*Ttt* ^ah^-^bUfctt^^CD144 taffc (Phartningen *±£i; 
PM-28091D)£fflV^^#Ix^£ffV\ 7P— f-^M—^— -CjW^Lfe. Z:(Dlfe$k&W,4 
HtOj*1\ KUM2 iKM&li CD144 fe&mi&X'&oiZtlK BMSC «DJl&tt CD144 §§fi§&m 

CD34 tftWOJBSl^oVTtt, FITC aiBRSnfctft^* CD34 lnf£ (Pharmingen tfclt; 
PM-09434D)«rfflv^iBtfrRJt&S:fTV\ 7n-t^h/-^-fittfc, ^<Z>*£j&£r|fl5 
EH^-f 0 KUM2 «BJia« CD34 m&BII&X'ibifrjbK BMSC *ffl]&te CD34 iS^tt^tRi 

CD117(cHut)^Jjf»cO$g!fi.{c:oV>TJi* FITC :|£iSfe£*1,fc#t-^£;* CD117 
(Pharmingen thSi ;PM-0l904D)£/B^Tft#Sj££m\ 7n- pvf.M— CiBJJtL 
tio ^co^^^m^-to KUM2 KDJfiii CD117 mmW&X&^tctiK BMSC fcffljfcti 
CDH7 BH^Hflia^ibofc. 

CD14 ftfcJBW536§ftl£oVvrttvFITC EHISL/dn^*:* CD 14fct# (Pharmingen itM: 
PM^9474)£ffl^Tfct#R/£<HTV\ 7n- ifvfM— -epJj&Ufco *coffe$k&m7m 
KUM2 SNBflSfi CD14 HHtiftia'CJfeofeJS, BMSC #31131* CD14 I^MflaTfeo 

CD45 £UfiW>*3Hi>^TWt» FITC UtUfctt^ CD45 Iftffc (Pharmingen 
PM-01114)£/8l>T&{*KJ££fTV\ 7P- !Jvf M— *--CWJ£Lfc. -?:<Z>*£m£rJ&8|I] 
(C7p-r o KUM2 5NB)f&*$«fcU« BMSC CD45 H&flBA&T-fcofco 

CD90 tfLmn&miZ^^Tn, FFTC «II*Lfc0t-^* CD90 (Pharmingen 
PM-222i4)£ffl^T#ttt:KJ&£n i/\ :7b— -CWjeLfc. -?r<Oji££:£3&9|§] 
{C^-To KUM2 iNHJ!&*i«i;V BMSC ifcBJIStet'Mc, CD90 m±ttittlX'hotz 0 

Ly6A/E(Sca-l)jftIiil03i91,»;:oV^{i, FITC tllSsLfcfet-r?;* Ly6A/E(Sca-l)#t{fc 
(Pharmingen *±£!; PM-01164A>£ffl^T}7li££j££m\ 7B- !MM— *— Tl!8l)£b 
fc, *©J$*Sr3BlOH^-t-. KUM2 JfiMSfcJ:*/ BMSC iNflJja^ttjtC, Ly6A/E(Sca-l)|^ 

Ly6c ta/^<?5-5S^,tCOV^Tfi, FITC Wf®L,ttK-?V * Ly6c ftft (Pharmingen *±M; 
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m\ZTF-r 0 kum2 flMafccfcu* bmsc jww&ttfcfci;:, Ly6 C Mnatfccfc, 

Ly6g JJtjpfitfJlgSilCOV^fc):, FITC WMVtztfl-^V X Ly6g tfifa (Pharmingen *±§g; 
PM-0l214)&ffl^T&#£jft&fTl\ 7n— tfvfM— -CMJELfc. ^<Ojj£m&^12 
Ht^-fo KUM2 jfafla*3«fcTJ« BMSC $BJj$»ii:fcl::, Ly6g ^^mmx-^tio 

CD 140 JJtfijU^SLI-OV ^tt, t'^VftLfdn^?* CD 140 fctffc (Pharmingen tfcgli ; 
PM-280llA)&fl^-cm#&f£&m\ 7o-t^M-^- -CffiUELfco ^^Sr^l 

amtcT^i-,, KUM2 ftmfe*iJ:7>* bmsc ftBJjaji^l^ cdho Pt4*flfl&-e*>ofc„ 

CD49b \%m<D%m^^ s X\t^ FITC tl^Lfcia-^;*. CD49b Jftffc (Pharmingen tbjK; 
PM-09794)«rfflV>Tta(^S^ffV\ 7P- »MM— ^--CjRlJJtUto ^<D^^f^l4 
mz.7frf- e KUM2 iDJiatt CD49b Rif±iHllffa-Cifo-ofcii5, BMSC Mitt CD49b |g|4*IBI!S-e 

CD49d 0iJSC©#?ftlC-^-CM:, FITC SI»Lfctt-v'>^ CD49d Jnfls (Pharmingen f±§!|; 
PM-01274)£ffl^T^&KrS£frV\ 7a— M— TW&Lfc. ^(^^^15 
EK^-f. KUM2 JHfl/I&feJ:!* BMSC |w, CD49d |^t4»T*fco^: 0 

CD29 ta^^lgm^Ol/^TIi, FITC WIKUfcta^^ CD29 fcift (Pharmingen f±$i; 
PM-22634)Srffl^Tm^Si^SrfTV\ 7o-f-fM- ^--CiBfJ^Lfco *W»*«r»16 
|2]{-^-f o KUM2 jNOflS^.tZ^ BMSC >iWfiStetfc{c:, CD29 Bgt£ftDli&-C&ofco 

CD54 fetJ!^C0^6?af-oV^li, FITC mVULtcfc-*"} * CD54 ^(Pharmingen |±M; 
PM-01544)£^TJ7t#£Jfc<HTV\ 7P-Wh^-#-"?«!lLfc. 17 
m\Z7jk-r 0 KUM2 iNHJiatt CD54 (^fcfejNDfla-Cfco^S. BMSC feU&H: CD54 BSiJfe-Cfcofc. 

CD102 #Ujjttf>3§mi-<>^-Oi, FITC «fcL-fctt^7.X CD102 (Pharmingen >±M; 
PM-0l804)£fflv>TftfoKj££fT''\ ^-fh/— ^— -cHJELfc. *rro*£J|l£f&l8 
E(Ctp1" 0 KUM2 ftBflS&.ttf BMSC *M±ttlr % CD102 ^14»T-*>ofc 0 

CD106 fciJ^OBSII-O^TH, FITC ^^Lfcfet^^ CD106 fcttfc (Pharmingen frgt; 
PM-01814)£/Bv^ftft£/£&?T»'\ 7c- fr-fl^— ^tSMff 19 
|2lJC^-r„ KUM2 *|BJJ&te CD 106 Rgt4*BI&-?fco7!:j&S, BMSC ftBfl&li CD 106 |5H4#fflfl&'C 

CD44 ttW<©383MCOV»-Cli» FITC mt&lstctii-?"? * CD44 ^(Pharmingen *t§!|; 
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& 1 M-^-T-aU^Lfe^^m^S^fefCo 
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#1~Sfc*x ^fl5«{C#||^tC|gIt-r5^'!>^ MLC2v (myosin light chain-2v) iifeT- 
O^a^--*— Jggl^SrflMSLfc. *f*WteMU MLC2v itfe^O^n*-- .R 

yiJTK EGFP ita-T- (CLONTECH f±{&) &o&£\ neomycin i^it<5^<^|g^^-^H 
•g-Az/i* pMLC-2-EGFP7°7^5KSr«I^L^:o Z<Q~?7X$.\t<D DNA Molecular Cloning. 
A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press(l989)^£lCf2 
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±I2DNA 2 n g We^rTV— Mdl X 10 s ^i:^J:5^^L-C*3V>fc KUM2 ft) 
flaK*tU JJjJ*7**rT5l'(UFe TECHNOLOGY *±M)£ffl^Tita : ?-^A$::fc£&o 
fo, M t fcMte%mtM&*>WTt7'nh=>MZl£<otz. iKc^ALT 48 BS&r&K G418 

(Sigma t±m)*mmm img/mi ^sj^/jpu ^&m*&Amn&m&mvi 

itfs^^J® ALT 14 P g <£>#{BJI&K:*f L, 5-aza-C 3 n M t&SJ^K^PL, 

24B#^^{c:^«fc^^LT, ^bl^^Sr*3^o/c 0 :5Hbt§^t&> 3 0 P«fc«?GFPB§t4*ffl 
fla^M^^n^ #{bi^&4 13 B^^DSSp^. 1X10<{@<^/|&£FACS Caliber (Becton ~\ 
Dickinson t±M) T? GFP l^{4^Jjac0^^«lbH{-^ll^t^ o ^<DH^^ 9 f "l^±^> ' 

V^6„ ^<Z) GFP &§te$B/lSf£ FACS T-#I&f£, HSfe^J 10 ^^jfel^VN, &m&ft?tfh 

*i\ PPAR-y gW<D$gm&5£ffl:#) PCR ?£lwJ;^#f£fTofd££:, BMSC mm* 
PPAR- v l^&tefgSJILTV ^30*, PPAR y 2^WYi^W^X^ ^ >r,t^^$tlfc„ 
PPAR-v^^^COT^^hTfcS Pioglitazone, Troglitazone $l*/£ii&$[TM> 

ftitfimm&ns 0.4 n m -e*^ 5o% x 2/im -miai* \m%<DM&&mw3imm.^ tMti, 
licfc^, >mmi&^<Dftikm&mi'zi?mmmBMsc)% gfp T*tiisELfc^^^s 

£-f , UhP^/U*^*— 7*7^^K pCLNCX (Imgenex |±)|C GFP 
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pCLNC-GFP &mMVtz~ \sba$JW<9*~ 7*7^K pCLNC-GFP t Ecotropic itfc 
^Sg^-ttS pCMV-Eco 7"7^.5K^^— (Imgenex *±)£\ Molecular Cloning, A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989)^ |3.f3$fe 
<DT'\'#l) I Pftlfe&£.U t PEG itf&fe&mi'^X. iNES©^ DNA £Etf#Lfc„ 
^tt^O DNA Srh^^^^a^-eSftfr 0 \Z. S gag *3«fctJ« pol 

mfc*&i&#-tz 293 1/5 ^f?-c 10cm ^-y^^mixu -m 37t:, 5%C0 2 & 

pCLNC-GFP Uha^^yU^-^.^— 7°7-^$K DNA15 ^ g t pCMV-Eco 7°7^5K^<^^ 
— DNA 5 # g£r 250mMCaCI 2 (pH6.95) 0.5ml \Z.)MZ-Xffi-M£-&. ^:£>i£if££r 15ml CD^a.— 
~f[Z.'Af\jtc 2 X BBS [50mM BES(N,N-bis(2-hydroxyethD-2-aminoethanesulfonic acid), 
280mM NaCI, 1.5mM Na 2 HPO«(pH6.95)] 0.5ml IC}KTL"C 10 #RWfi-Cg£g£-ti:;to ^CO 
^co DNA ffiSizmMlstz 293 *fflfl&*tif!l c P.lC:iiST£i^ 37<C, 5%CO t m&co 

mnm^m^^xm^n^ sb, ^^^l, 5E^37t, 5%co 2 $i^oj|i?$p$&£r/B 

Jgit!l^^L-C2 Bmid, tg#±iff£0.45 fi m(D-7^/^— (Millipore *±$D-C<5iiU 

^^U^^^-^#A^^5^i^<il^i^fla^^^^bHl^t-S^^^#MiN8/ia(BMSC) 
12, ^^^Sr^v^^Va^-^SH&H 2xi0 4 jND)ia/^3i/w«!:/«e5J:5l-6!>^-7 s Vs' 

±taT*&#Lfc^/l^^*-£^tP^?£l-, *yg,f£8 ^ g/ml£&-5J:5f-, 
Hexadimethrine bromide(polybrene)(Sigma f±M)&8s;&nU 'L^MS^CO^bBESrW't'S 
^*#fi$iN8J&(BMSC)Wiglte<k(t&L, 33<C, 5%CO z ^(D!il¥0P$&fflV^Tt^S£ff o 
fc. 5fl*R«r#, «fLV> IMDM i#it&K£&U BEK33t, 5%CO 2 ^<Z>0?P$SOiVN-Ogf| 

2 B ffl%mZft<?tz'&, G418 £jf$i££ 300 /i g/ml K&SJ^KSfsflPL, $(bUl7 0 fflig 
HLfc. r^Pfllr-^ijifflflaiijejgcLT^iSfLfco £££&ofcfajfe£hy^VT*$&£-£, 
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ecmCDmm^^^X^M^, t0ifc£rl&*t*L 0.5ml <D0.25%<73hU7 o -»'EDTASr^P 
LTl#Bu*Q ! 3U L ct&> 1.5ml coigfLV^MllSr^PtT, *ffl^^l«?SLAci:r^)|C t £^Ji&JE 

rfii^(Lexicon Genetics imfcMx-xm&u tm^mmm^<>^B^^<omA\zm 
v ^xmm&te&tiw&m&i&^tzmv c57Bi/6j ^^m^m^^t e *&3e 

IBS*, 4 B fft|i:«WL.fc-?£©r*ltt«: M15 #ifi-Offl«-f 5£ilcJ:0»»Lfc. 

37t, 6%CC^*«=TTK«lfalffi*J+^Jd»e>tf*-C«Cllbfca, mttwjftiflL^OinM 

<E> HEPES Sr^tr M15 »Hb4«|c:5^L, ^?vJisi?^?#-(f&mm¥ttM)RXf^s(?v 

ttAltSrlftf^ U lO—lSfliK^BMSCiNfiBa^lBiMJiaiSF^^P^aAUfCo %%mm&*z7 a c^ 
5% CO,^^TT-Mflafl$^Sfl^?>tf*-C«C©LfcfI, Manipulating the Mouse Embryo A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (l994)t£fE$c<£> 

^m^m\ i&t&mcow. mch x&b-<r9xn9mm*m&iz*m&s gftzitito . 

«ttlRO«lMCH3R|EO^^tt, 10 iHWI*^>ISW*SS^tflMCH^iK^^t^*£ 3 
0 HUO 17:00 1:1 -elU^ ^gfi^*, §2^3 9:00 (ClK&ffcgg&ffb \ 2 0 t£^±|2tf> @ 6t> 

tflcjm? GFP o|g^ s m^$H bmsc feWcJfftt»c$Hfci-5fW s *S;ft 
fc„ SlJOflStta>^§Lfc<kHilJ;'9, £V-k DNA «r«[»U ia?lj#^- 79, 80 <D?74 
-v-£/f3v^ pcr «rttofctt* % BMSC ^-L>Bil^'b© l 9iA*iXvi ( i:^smiS$ttfeo cnb© 
£*M\ bmsc -OMR, flf||«(^3Baill-r-<T^^^-c•^5^tli4^WL-cv^5r 1 b 

^fiSM^^^b^^W-rS-^^^gfiiNDflaro-rP^^-- ifflH4tt Telomeric Repeat 
Amplification Protocol(TRAP)}fe^J:«9^|^L.fc(Oncor \5M TRAPeze Telomerase 
Detection Kit)„ 7^7-- If ©t4«7)Sij3t«®KlJ6<jlc:^#$ix-CV^7°nh=i— /HcflEofc 
fls, #U£Wfc:tt£*Tc3»9lcfTofc. 6cm «<0i&MJbW*Lfc.fr»iNM&'>.©a' 
^fclfefcW^S^•>:MM^^!«Ja 10°fll])& PBS-C^Lfcf^, 200 /* 1XCHAPS 
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ffcfcflnx, ?k±T- 30 aWMMBLfc. *<o&, i.5mi SilitWWeJUxU 

H.OOOrpm "C 20 #Fp>1iI'i>#8l£(4TC, HITACHI ftK himacCF15)U ±?t^lOlflatttti^ 
LTEllKLfc. Protein assay (BioRad ?±$4)£ffl^TM &H^#g£$J£Lfci:;i6> ±12 

lmg/ml Tfoofc 0 

&?Tofc 0 Taq JKH>?--If 12 EX Taq polymerase (MiggDSrfflV ^c, Rj£f*T8W>t*|Br 
fi 10X&&?j£(0.25%bromophenol blue, 0.25%Xylene cyanol FF, 30% glycerol) £r 1/10 & 
jfottlU l2.5%3KyT^y/l'T5K^/>'(TRAPGae Telomerase Detection Kit <^7°pF=i— /u- 
fcBBtt3J^TV>5ffl0W*)fctt-ti\ 250mV StffTT*»Lfc. &#J&, 
—fV-yiFMC *±$!i)T?&&U &3fc&3?:ft#r3£ig> FluoroImager(Molecular Dynamics 

5iSSft(7> Wistar rat(B * SLC «^tt)«l6EE«:attJWeUfc«, 70%^y— A-Srjfc 

L**«e>, XMftm-w&wmi'tc mmLft^mntumn PBs(cibcoBRLtt®ixo 

Aofc 10cm&J#*JL(ftttffi?-tbi8t;&U ««&tfM««:3S±lciBISfcLfc. 
nfeW8'<OM«8^Nf-5T?«D«5, 20G a-atfl-Stftttfc 10ml Jfli^»<^A<*tfcii)*fl^ 
T, ig*tt(D-PBS, GibclBRLt±$!i)W^K»ST*#M c p(Ort^fe«:i<!»L.ttiL^ < , JW»Lfc*B 

50ml ^iaitt 1 (BECTON DICKINSON tfcM) ICEUKU l,500rpm t? 10 #FBlii'L>#StL- 
(TOMY #M{&j£ii<b$fc) . fctJ&UcjMfc 6ml (7) D-PBS +|C«}»Lfc. &&M'«>*- 

*ll#*fctelR# l l x lO^^jifflflafclemLfc^tK/^ EURLfcttlJI&li 

Iml ^fcO 1.3X10 B ®Oi&g:K&5J;5;fr!KU SOml^jtit^JCAofe l.073g/ml 

PercolKAmersham Pharmacia Biotech *±$!i)/D-PBS m (25ml) ±(C 5ml HJBUfcft* 

gsa-c 3,ioor P m X' 30 »iHJt'L^«Lfc. iS'^nt^, Percoii mtmrnmrnt^m 
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J:MWB«:iaiKU D-PBST'4^^3KLfc^, 2300rpm "C 10 #|HJit'C*#*U #B5iLfc 
*WJ!S^B£-lHmxUio lalllXLfdfflJ&hi; 20%FCS, 100 /i g/ml penicillin, 250 ng/ml 
streptomycin. 85 (i g/ml amphotericin (GibcoBRL |±M) Srll'lf IMDM ig^S (CibcoBRL tfc 

4.7X io 7 <@fci9 x toSfitrcoSfflJiao^j 2%teS«rigttLfcrfctefc3. £©J:5fcL.T#HiLfc 
#!$&3feiNMSte2~5X10Wcm 2 {£#^ 

ttsa, kit iocm .**iiLa»-r)3twii»t, co^ ir-c 33^ 5%co a 

«#-«&*&IJ!*$Lfc. tgtfll* 24 BSFRQft, 72 B$ffi&K*Jx^h,¥#£&L;fco *r<£>3~ 
V EDTA toaT-fi^U, 2/3 fi 4ml O^f&dOKDMSO, 509WZ>#j5£ft&*Wiat&3t-Hff , 

w%tDmi&m±.%d,mw)\mmi,, 2mi^^-:/<<££^-?7^M±£i){- 1 imi 
#an,T##«#u wo 1/3 « iocm mmw. 2 ttiowncuiftLfc. 

±i&Tmi^tz^h^m^mm^itmmLtit^^nmhv^> edta *q.ht?i«* 

Ue^i/KTV— MBECTON DICKINSON tt§S)Jrf± 1 r>s/P^/t«9 5 X 10* =tp 
J", *fcth7-C7'n^^^>'Sr=J— hLfc 6cm ^Oilf^JIIL (BECTON DICKINSON frM 
Biocoat){Cfi 1.3X10 s #|{C/ c c5«fc9(-*lfl/}aSr^il:Lfci e .l 0^I«1 5-T-r^^XSigma 
tfc*L 10 A/M^^Srflnx.fc'^i, 5-71rV^>\ PDCF-BB (Pepro Tech EC 

LTD.*fc$3, mi&m lOng/ml), all-trans l^V^gKRA, Sigma tfc«, lO^M)*-*! 

^liit«&^B#lC|5S PDGF, all-trans U^-^^ttSrJW^., 2 0 0 ^{C$f>^APx 
tc) 0 *<D 3-4 Bt&l^igi&££&U 3 H|Bl«f*L3to W&?k S-TVfri?^ 

pdgf-bb, ^M>m&totti><n^ffi®mMm<D'AitAm&zfttz. 
mmmn. w^m* MesPi <D^m^mi^w^h^^m^\z^bmmm^it<D 
EM 

Mespi ^mM^m^^^t^x^bm'mm^^iti^^mm. *»j:vMe»pi <*> 

3**'llg^i:f-'l'h^>(FCF-8 I ET-1, Midkine, BMP4)0^.;/jnt£i|£^:b^5;ifctc:«fcS 
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MesPl ^5fi{filJ^?aL/i'i:^^)ia^<^^^^^^5#MilB/ia(BMSC-MesPl) & 2 X 
10<jfoaj&/ml£&5«fc9(w60mm ^^yi^a.^^ 33°C, 5%C0 2 jgi£<^9?#pj$£/B^T 

mmzn^tio ig p , mtgmm\z. s-aza-c £i&^3/z m^sj^ic^pl*:^ ni^ 

FGF-8 £j&i8lffi lOng/ml ^5«fc5l-^*P (J&fcfVjfS'aN) % ET-1 lOng/ml 
7*^/aQ),' BMP4£fm& lOng/ml {^Sip^AP (ifcfc^VyS^R) „ flsflP^L 

SO 5-aza-C £t&ifca^|&*-?-5*:tf>l^ i&it!l££rU^>c9^3£&U FStM&*5Vs/ 
v^Nidtt FGF-8 10ng/ml JcfcS-fcSfclgsAnU igU-r'Vs'V^.PJrfi ET-1 

lOng/ml |C&&J5fCtfttll, tttt9V^^aQlCl2 Midkine Srf&igl^ lOng/ml ir&SJ; 
pldJS&Jjp, )ftJl7*<f?S':iR|Ctt BMP4 &mmi& lOng/ml I^S^KSsflPLTig^&i^ 
b^lo ^tt^^ietw 2 B 4 B&(Cfcl3tt<a%itt&tfc£ FGF-8, ET-1, Midkine 
BMP4<OgsAP<HTofco 

5-aza-C SrapifC*»fe4ffllBia, 3BUja©3»«*ffiffi«E«*«T-C»«HS5Lfc. *0>*MU 
MesPl OKM«gilCj:oTttmiRMOjR»A#<X{bLiSB»>o^i FGF-8, ET-1, 
Midkine BMP4 «r«^L/^fH ff -f3'&'aT?tt» 5 fl®Mm*sft*4HtMB&&9 

/to 

sris?"j#-^7i~78-c^Lfe-a-^i;=f^w^-^K$rffl^T^aw pcr mvt&n-otz,, 

*(D&&* MesPl o»IM»5lirj;«3^l5{c«r*6«j43te ; F--i?ib<5 ANP ©3B&a*3ti&*;ft 
fc 0 — FGF-8, ET-1, Midkine fc5V BMP4 Mt MesPl (D^mm^X^^m^fl^ 
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So 

Ba^J#^-34-Axga^ijroiJiP^:-g-^ dna 
ia?ij#-§-36 - Axiaju <Dm w dna 

Sa?'JS^37-AXga^lftW:^ DNA 
Be*IJM38-AXga?iJ<Z>i&W DNA 
ga5lJ#-§-39 - AXBBWIOfftW DNA' 
ia»#40- AXga?lJ^StP^:-^fi)c DNA 
Bfi^J#^4l - AXja*ij£>f£l5J!:^fifc DNA 
AXga?IJ^Ui^:-a-^c DNA 

ga*ij#-§-43-Axga?ij<z>i!ft9i:£7ifc dna 
geyy#-^44- Axga^jcom^:^ DNA 
ga?u#-§-45- ATMm<Dtm-.^m dna 

ga?"J#^-46- AXga#Jtf>Ifc9§:-g'J& DNA 

mm^A7-AT.mmmj\:&&. dna 

gajnj##48- AXga?lJC0lttW:^fi5t DNA 
ga?iJ#-§"49-AXga?IJO|liig:-g-fig DNA 
§a^J#-§-50- AXga^JOtftW:-^^ DNA 

8a?ij##5i-AiBa?ij<z>!fti^:-a'fifc dna 

RyiJ##52-AXE«lfl>Bl9!:£-J* DNA 
ga?lJ#^-53-AXga?!IO|ftW:-&fife dna 

saa?ij##54-AxiayijwtiiW:^ dna 

Ba?«JS^-55-AXBay«0|JLW:^ DNA 
ga^lJ#^-56- AXBa^JrotftB^:^ DNA 



(C) 2001 Copyright Derwent Information Ltd. 



WO 01/48151 



PCT/JP00/09323 



XXSmcofSLm:^ DNA 
Bfl?iJ#-§-58- hTJ8iM<Omft'&f8L DNA 

ga^j#-f-59 - Axsa*ij town dna 

B2a7iJ#^60- AX|fi?iJ<75iftB^:^ DNA 
Ba?iJ#-§-61 - AXia^lJWtttW:^ DNA 
ffi*'iJ#^-62- AXSa^JOlft^:^ DNA 
- AT.Um<OWlW :&f& DNA 
ga*IJH-£-64-AXga3FlJ<7}ffcl3fl:-&-/£ DNA 
ga?U^^-65- AXBeyiJ<DUiP^:^fi)t DNA 
ga*!J#-5H6- AXga^UtP^:^ DNA 

ia?u#^-67-Aisa>?ijosftW:-a-fi)c dna 

geyJS-f-68- AXga?IJ<^ULP^:^ DNA 
@a^J#^-69- AXga^'J^lttl^:^ DNA 
ga?IJ#^-70-AXga>?lj6Q|{lP^:^ DNA 

-Axgg.m<nmw:&i$. dna 

ga^'J#-§-72- AXga^lJOtftW:^ DNA 
ga?IJ#^73-AXga?"l<OtftlM! DNA 

ga^j#-§-74- Aiga?ij<oitteg:^ dna 

ga*lJ#^75- AXga^lJCOlftP^^fiJc DNA 
ga?lJ§^"76- AXga^lJ^StPJ:^ DNA 
ga?lJ#^77-AXge?IJ?)!ft!J3:^J& DNA 
ga^J^^-78- AXga>?IJW|ttW:^ DNA 
AXga?IJ<*>fftW :•£•/& DNA 
ga?'J#"^80 - AXga?lJ«^UiP^ DNA 
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i 

■r*ia»i*»3E*w5iiM&. 

8. jNBJ&tf*CD 117BH4*JJ:TJ { CD 140&§t£T'fc.*K lt#£l~7CQ^?\hJ&»lJ5»£aB*i 

9. *»Jia^5, CD 34figtt-Cfo5, ft^JS8|Emo»„ ' 

10. mmhzwzcDi44®i£v&>z>,tn#m9&%i<DMMo 

11. .*MSas, $^CCD 144|gttT**>6, If^9l2ii^iNBJia a 

12. ^jia^, cd 34^-efc5, iS5K^8feife<^i^jia 0 

13. iNMSri*, CD l44Rgt4-?;fc5, IS^igi2i24fe<^iNB/iao 

14. MUft^ CD 144|^t4T-fc5, f§jR^12i2^iNB/!So 

15. SfeKCDMBStiu CD 45»tt > CD 90BEtt, Flk-l|gtt. CD 31|£te, 
CD 105|5£tt> CD 49b|£te, CD 49d|£t£, CD 29(^14, CD 54«Ht, CD 102^14, CD 

i 

106fiite*3«tU« CD 44(St4T*fc5. lft$JllO|att<Z>*|llfl&. 

16. mm*. $blCCD 14|^t4.CD45|5ti4, CD 90(^-f±, Flk-lHH£, CD31|£tt» 

CD 105RH4, CD 49bP^tt % CD 49dpft4, CD 29Htt, CD 54Ptf±, CD 102R!te> CD 
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i06|£te:t3J:u< cd 44R£ttT'fcs, Iff *£i lfiettottUB. 

17. mf&7i\ £61- CD CD45|^tt, CD 90^. Flk-iPtte, CD 3iptf4 x 
CD 1051^+4, CD 49bPtte, CD 49d|i^ CD 29m&, CD 54|£tt. CD 102|^fe, CD 
lOepttefc.fctf CD 44«M4T?*>5, ^*^12fB^*fflfla o 

18. £fel-CD 14fiM4» CD 45|gt£s CD 90P£fJ-, Flk-lftte, CD 31|8f4, 
CD 105P£te* CD 49bft1£ % CD 49d(£t£, CD 29»& % CD 54Rfc& CD CD 
lOePttefeJlt/ CD 44|!§fcfeT-fc5, 8ft*£l38ett4>*M&. 

19. Hoechst 33342&I&9&*fcV\ f#Jk^lfB«cCOjNBfla o 

20. !ftjft«i ~i9cov ^^u^}rfe^iNfl^»ib^^$tta^fiSijW/!aw^^<b 

21. >bmffifmmz$tik-tz>t&t}&%i'fz>, 1^*^1—20^1 ^-rn^im^mm.<om 

22. ^^jNUflat-^-fb-rs^^SrWI-a, lf5K:^i~20co^-rHA>i^lc:faiiojisia 

us. • 

23. ±mmttim&fam%®V!)&m(Di><DT*itbz^ if?jfcj®i~22©^-r*va»i 

25. flWfe/jS, ^*#gg&&£#ffclt^*ID]& BMSC(FERM BP-7043)T?*>5. W#JBl 
27. Ifefeflc DNA ©Kyf/HfcjjJ, 7*^9—- tf, S-Tf-V^^fcJrt^^^/u^/u 

5, M#*27|B«W>JWH&. 

29. Mrje©&lJM6&1H**^*RLT^5BM >T.fr 
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32. PDGF frffifm^-33i/t\-3:5X-m£frZ>TKSM®l?lk FGF-8 tfSg£*lJ#-£-64-t-:S£ 
it5T5/5£ga?lJ, ET1 ^Sg2yiJ#^66-C^$tvST5y^Ba^K ^b'^^it>m^m^-68x- 

m£tiZT$.;mtiWL bmp-4 ^Ba^^-^yo-c-^^ttST^j^ge^jSr^^tt^-r-Sv 

34. tf^^U^AlVBgTfc^ !S*3S30|B|fe(Oiffflfla o 

35. fe^H-T-^S. Nkx2.5/Csx, GATA4, MEF-2A, MEF-2B, MEF-2C, MEF-2D, 
dHAND, eHAND, TEF-1, TEF-3, TEF-5 *5«fcUf MesPl fabteZt&frbM&faZi'pt^b 

36. Nkx2.5/Csx mm%t^9X$t&frZ>T%J§m&U GATA4 ^gfi?iJ#-^-l lTfci* 

5X$i£frZ>T^/mmiL MEF-2C asga?IJ§^17T*il£h,57S/i£gfi?!K MEF-2D faM 
^J#^19T»*£Jx*r$/|ME*IK dHAND dW?IJ#^-21T*3c£*r.57 KS&SZfL 
eHAND >^g2?IJ#^23T^£;n575:yg£gB?IK TEF-1 ^grI*(J#-5§-25-m£n57Syg£ 
SiJL TEF-3 dSg^J§^27T'f££n575/g£ga?IJ, TEF-5 dSgS?lJ#^-29T-^^n5T$ 

smsm, MesPi Am?m^62xmzhzTz;m8mz*:i%?h,#-r^ tn*m35tz 

37. m^mm^b^m^^(offm^mnxh^t^mt^^m^m3om^ 
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38. $Lm&mfi%t%tem?—2 (fgf-2) \M,bm®m^<DMkj>mm£te s 0 n#.mi 

39. fgf-2 t>m?m^7$.tcmtm<?>T5.;mmp\$:&-rz fgf-2 -cfcs, m&m 

~28<^v vrjxa* i mizffft,<Dmm 0 

^^Wi-5ll|5KiSl--28^V>-r^U3Slw|E^«. 

42. ^rt^^fls ppar- 7 ^©tift:ia^i-«t | 9fl&^*iDiia{^b-r-5^«rw-rsM^ 

43. ppar- v <of&mtm*ti^T)/}):J*^te*^&fc<&M-e&>Z>z. 

47. Sfe&flc DNA <£>JUk<?vMb#J£:/8V>T, fff?l?JSl~28ro^-rtvAa^tCS2*fe(?5*W 

48. DNA (OJBL^Mtm^m^ % T, f^^Jl9|Bit©ijfflJ!ad^f^3f?^l2li2«tO 

49. Sfe&fc DNA tf>/lft^/Wfcai|£fflV>T, CD 117P£t£:}b\fct>*CD 140R§«:tf>iNDfl£;6> 

50. 3fcfe# DNA<0Jft/?vWfcSia^ , 5-T-b*^i^*iJ:VDMSO*»6> 
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54. ^MY-t^/ifi PDGF, *flfl&J#JitH^8 (FGF-8) % ^>Kiry^l(ETl), 5;K^ 
^(Midkine):fc£TJ^^ia^4(BMP-4)^^ 1% 

55. PDGF *SS£^J#^-3*^»i5|a*fecOT5:y^g^lK FGF-8 ftmm^AOT^sm. 

sa?u, eti /3sga^j^-§-66-e^^ix5T5:/Kia?ij, 5K^>-^s@Eyii#^-68-e^$^-5T$ 

57. »*«53Ett05^jSfe. 

58. m^m^K Nkx2.5/Csx, GATA4, MEF-2A, MEF-2B, MEF-2C, MEF-2D, 
dHAND, eHAND, TEF-1. TEF-3, TEF-5 MesPl frlbttZmfalbm&tlZ&teKb 

59. Nkx2.5/Csx tf®.mm*§r9X'&&frZT$/&&?\U GATA4 dSEW^-l lT*f*£ 

n«T$/i*iS5u, MEF-2Atfmm%ri3x-m&ftz>T$;mm&L mef-2b^e^j##i 
5-cmzfrZT$;mmm. mef-2c asga?y§^i7T-*£*v5Ts/&g2*iK mef-2d mi 

.eHAND tfmm&23X-miSti?>T$;mm. TEF-1 *«9IJ#-§-25-e*S*V5T5>'ift 
K^IJ» TEF-3^JiB^J#^-27-C^^*LST5yKiayiJ, TEF-5 7iSg2*lJ#*§-29-C^£*v5T$ 

./«E?i]fc*r-t-a» Mespi ^sga^j*^-62x?a$n'5r5yKgayij%^Hm^-r5, 
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. num. 

62. ^rts^^ ppar- y <nmmtm*tf^Tyvi?*^fe&fti-z>ik-s-yo-c$ > zz 

63. ^Tyv^^n^^T^i^m^^v^y^. t°*yv#y^ ev^y^yv 

64. Sfefefls DNA (DM^Mtm^M^t^X^^^t^mti-^L^m^ 

Mo 

65. Jfefe(*:-DNA WJH^A^ffljJW^?— 5-T1f^^*5«ta« DMSO d>b 

*«65fa^<o^>fflf^fife^i 0 

69. tfvf M^J/tf PDGF, >NM&i§Ji6H?-8 (FCF-8) % ^^K-fey>l(ETl) % 
>fV(Midkine\ #^S J F4(BMP-4W^^5l¥^^jlliix5^<^im-C , fcS, fgjfcJg 
68fe«K^.L^^^^j 0 

70. pdcf Amm&^3itfz\*smm<n>T^mmm, fgf-8 ^i£^j§#64<oT^y^ 
ew, eti i>^m^66x^th^T^msm. ^v^^m^m^Qsxm.^^rK 
;mwu bmp-4 ^ge?ij«70T^§*v£rs/^ie^^*^n^5 s fSjR^egfa 
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71. tifit&Wify?'^ 75=^, =y-Vl'&i.Xfi7j7'n*9^fati>teZ&fat>M 

72. \?9Vst*\s?'M>&X*?S> y W**7l|E*^.£?«f0/daW. 

73. fc^Bf^, Nkx2.5/Csx, GATA4, MEF-2A, MEF-2B, MEF-2C, MEF-2D, 
dHAND, eHAND, TEF-l s TEF-3, TEF-5 SUV MesPl J&»fe*5#;&»b»tfix5*»»fe<i: 

74. Nkx2.5/Csx a*E3aj#*9E«<BT5ySM&H|-e***V5, GATA4 iHE^IIffl l 
|E$c<Z)TS/g$gfi?lk MEF-2A ^5ga^JS=^-13lB$KWT5y^gayiJ, MEF-2B 

5E*oT5ya»ia?u» mef-2c a*ga^J#^i7fs*fcv;>T$yBffjS3aK mef-2d tvsm&%- 

3iEj6feOT5/6Mr2>FlJ, TEF-1 J&*K#J##25Ba|ft(DT5y'KE*|, TEF-3 «*l]§^27 
teic^)T5/®!SB?IJ, TEF-5 t>mZmfk29tZ®(D75.SmS.&\. MesPl ^5ga^lJ##62|S 

W#«i~46Wi>r:fta»l«fcS*®IIMa«^ 

81. W*«8Oia*05*te-c»i»S^fctn[^«:ffiv^5rfcS:W«i:-r5, W*J«1— 48 

82. tt**i~4eov^rii*»i*icia«o*»fflv>*c^«rtt«ti-© % KflBfc: 
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fe5fg^86fBit^*& 0 
*>SI§*JS88te«cOf&^^ 0 

90. |g^iSi-46cov ^ixd»i*lJi«B«J©»ljaSr*///S**±fff. 

91. »**90B3«O*4|±fflfSrfflv^riS:«F«fc-r5, !t#if l~46co^-f #ul>i 
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